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DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS

WASHINGTON. D.C. 20314

REPLY TO
ATfENTION M s

DAEN-CWE-DS 23 February 1981

SUBJECT: Instruction Reports K-80-6, K-80-7, and K-81-3: The Basic User's
Guide, User's Reference Manual, and Validation Report fora Com-
puter Program for Design and Analysis of Inverted-T Retaining Walls
and Floodwalls (TWDA)

All Corps Elements with Civil Works Responsibilities

1. The subject reports document a computer program for analyzing and
designing reinforced concrete retaining walls and floodwalls. This computer
program was developed according to specifications provided by the members of
the Computer-Aided Structural lagineering (CASE) Task Group for T-Walls. As
is the goal with all CASE tasks, the intent is to make an organized, cost-
effective computer solution available to the Corps' designers for use when
the need arises.

2. Engineers will be readily able to tell by the description of the program
and by the examples given in the reports of the applicability toward their
needs. Detailed documentation of the program may be obtained from the
Engineering Computer Programs Library (ECPL) of the U. S. Army Engineer
Waterways Experiment Station (WES), Vicksburg, Miss.

3. We strongly encourage the use of this program where applicable throughout
the Corps.

FOR THE CHIEF OF ENGINEERS

.- GRA .I LL A. DUSCHA

DTIc TAI,  F1 Chief, Engineering Division
I vnr 1 Directorate of Civil Works

" ="-- '- "= 1]1 - -- I I B | I II I .-...
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This report pri-sents a series of example problems and their solutions that
verify the accuracy of computer program TWDA QT wall design/analysis). TWDA is
a user-oriented conversationally interactive, modular time-sharing program sys-
tem for computer-aided structural design and analysis of inverted-T retaining
walls and floodwalls founded on earth or rock. Its essential characteristics
include:

a. List-directed input with prompting available on request or (Continued)
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as shown to be needed. Data lists may be entered interactively or in
a data file.

b. Design for minimum cost including excavation, backfill, slab concrete,
and stem concrete, with inputted unit costs. Default is to design for
minimum concrete volume.

c. Multiple soils strata may be used as existing and/or backfill earth.
Either Coulomb's equation or trial wedges may be used to get active
earth pressures.

d. Multiple slopes may be used to model existing and/or finished grade
surfaces.

e. Time-sharing printout is limited to the minimum needed by the user to
make his design decisions. A full analysis report is available in an
optional output file that may be listed on any terminal.

f. The program is structured to permit easy updating as criteria change.

_S. Up to 10 load cases may be used. The user does not need to reeenter
any data by hand into subsequent runs.

h. The 1977 edition of ACI code 318 is used. Default procedures conform
to the Corps of Engineers' Engineer Manuals in effect in 1980. The
user may, however, direct the program to change many of the standard
procedures as needed.

i. Earthquakes may be considered using an acceleration factor that is
applied to the static load.

:. Input data and output results may be displayed on a Tektronix 4014

terminal.

k. Multiple surcharges may be included in the data.

The program is divided into three major sections: the executive command
phase, the stability group of modules, and the structural group of modules:

( The executive command phase is where the program starts executing and
where is returns to after running the computational modules. Commands
and data are entered in this phase of the program,

SThe stability group of computational modules computes active earth
pressures and determines overturning and sliding stability,/,,JD

( The structutal group of computational modules performs a stress analy-
sis of the wall or designs for minimum slab thicknesse3.

The philosophy of TWDA is to (a) ensure mic-I.mum-cost adequate design based
on current codes and criteria, independent of the user's experience, and to (b)
promote the use of personal judgment and imagination through man-machine
interaction.,- ..
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PREFACE

This report presents a validation of TWDA, a computer program for

design and analysis of inverted-T retaining wall and floodwalls, by

comparing computer program computations with hand calculations for a

represe:;tative set of test problems. TWDA is a product of the Computer-

Aided Structural Engineering (CASE) Project of the Office, Chief of

Engineers, U. S. Army (OCE), and of the Computer-Aided Structural Design

(CASD) Project of the U. S. Army Engineer Division, Lower Mississippi

Valley (LMVD).

Mr. William A. Price, Chief, Computer-Aided Design Group (CADG),

Automatic Data Processing (ADP) Center, U. S. Army Engineer Waterways

Experiment Station (WES), provided the overall design of the program and

led the program development team. The program was written by Mr. Price

and Messrs. Robert L. Hall, H. Wayne Jones, Reed L. Mosher, and Michael

E. George, all of the CADG. This report was written by Messrs. Price,

Hall, and Mosher and Clifton C. Hamby, Vicksburg District, and Raymond

Veselka, Galveston District. The work was managed and coordinated by

Dr. N. Radhakrishnan, Special Technical Assistant, ADP Center, assisted

by Mr. Paul K. Senter, CADG. Mr. Donald L. Neumann was Chief of the
'ADP Center. Mr. Donald R. Dressler was the point of contact in OCE.

The program was written according to specifications provided by

the members of the CASE Task Group on T-Walls and of LMVD's CASD

Committee and by other Corps personnel:

CASE Task Group on T-Walls

Victor M. Agostinelli, LMVD (Chairman)
Terry C. Cox, LMVD
Alvis Eikstrems, North Atlantic Division
Stacey Anastos, North Atlantic Division
Joseph V. Milliorn, formerly with the New Orleans District
Raymond Veselka, Galveston District

LMVD's CASD Committee

Victor M. Agostinelli, LMVD (Chairman)
Arvis R. Dennis, Vicksburg District
Clifton C. Hamby, Vicksburg District

Sefton B. Lucas, Memphis District
Joseph Barber, Memphis District

ii



LHVD's CASD Committee (Continued)

James G. Bigham, New Orleans District
Joseph V. Milliorn, formerly with the New Orleans District
James J. Smith, St. Louis District
Thomas J. Mudd, St. Louis District
James Cronin, St. Louis District
Carlton Smith, St. Louis District

OCE (DAEN-CWE-DS) Personnel

Keith 0. O'Donnell, former Chief, Structural Engineering Section
(retired)

Donald R. Dressler
Lucian G. Guthrie

Other Corps Personnel

Carl E. Pace, Structures Laboratory, WES
William A. Price, ADP Center, WES
James D. Wall, South Atlantic Division
The hand calculations were performed by Messrs. Hamby, Price, and

Veselka. The following WES personnel contributed to the coding of the

program: Messrs. Price, Hall, Jones, Mosher, and George of the CADG and

Messrs. Edward F. O'Neil III and Roy E. Campbell of the Structures Lab-

oratory. Dr. William P. Dawkins, Oklahoma State University, and Dr.

Michael W. O'Neill, University of Houston, contributed routines under

contract to WES.

A basic user's guide and a user's reference manual will also be

published by WES on TWDA. Documentation of the program specifications

is available from LMVD.

Directors of WES during the development of this program were COL

J. L. Cannon, CE, and COL N. P. Conover, CE. Technical Director was

Mr. F. R. Brown.
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CONVERS I iACTORS, INCH-POUND TO METRIC (SI)
UNITS OF MEASUREMENT

Inch-pound units of measurement used in this report can be converted to

metric (SI) units as follows:

Multiply By To Obtain

cubic yards 0.7645549 cubic metres

feet 0.3048 metres

inches 2.54 centimetres

pounds (force) 4.448222 newtons

pound (force)-feet 1.355818 newton-metres

pounds (force) per foot 14.5939 newtons per metre

pounds (force) per square foot 47.88026 pascals
pounds (fjrce) per square inch 6.894757 kilopascals

pounds (mass) per cubic foot 16.01846 kilograms per cubic metre

square inches 6.4516 square centimetres

vi



VALIDATION REPORT: COMPUTER PROGRAM FOR DESIGN

AND ANALYSIS OF INVERTED-T RETAINING

WALLS AND FLOODWALLS (TWDA)

CHAPTER 1: INTRODUCTION

1-1 PURPOSE OF REPORT. The purpose of this report is to verify the
accuracy of the computations performed by computer program TWDA

(Program No. 713-F3-RO-027).

1-2 SOURCES OF EXAMPLES. The examples presented herein are from

three sources:

1-2-1 Examples 1 and 3 from the Basic User's Guide.*

1-2-2 Examples A and C from the User's Reference Manual.**

1-2-3 A series of hypothetical problems.

1-3 PRESENTATION

1-3-1 Each example is presented in the following manner:

a. Description of objectives of example.

b. Preparation of data for program.

c. Time-sharing terminal input/output.

d. Report file from high-speed printer.

e. Hand calculations.

f. Comparisons and commentary.

1-3-2 The first example is presented in more detail than the others to
demonstrate the basic analyses and their methods of presentation.

The rest of the examples are shown in only enough detail to demonstrate
the particular additional feature(s) being tested in each example.

* Price, W. A. et al. 1980. "Basic User's Guide: Computer Program

for Design and Analysis of Inverted-T Retaining Walls and Floodwalls

(TWDA)," Instruction Report K-80-6, U. S. Army Engineer Waterways
Experiment Station, Vicksburg, Miss.

** .1980. "User's Reference Manual: Computer Program for

Design and Analysis of Inverted-T Retaining Walls and Floodwalls
(TWDA)," Instruction Report K-80-7, U. S. Army Engineer Waterways

Experiment Station, Vicksburg, Miss.

1-1



CHAPTER 2: PROBLEM Vi

2-1 DESCRIPTION OF PROBLEM. This problem is the same as example 1 in
the Basic User's Guide; i.e., an analysis of a basic retaining

wall with a sloping backfill and no water:
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2-1-1 Load case I includes a homogeneous, cohesionless backfill 
over a

cohesive subgrade in the consolidated, drained condition.

2-1-2 Load case 2 is like load case 1, plus direct loads 
are applied to

the concrete stem and heel.

2-2 DATA PREPARATION. Chapter and paragraph references are to the

Basic User's Guide:
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DATA FILE:

*LI-T E:.:.''IAT

10100 :'I1 (11(1 T

1' 0 ;
10 -1.0 N

140 NI'ME E."AFlMPLE -- PIIC PETAIhIN ALL ANFLK'I:-
2 (1:0 :HC 0 87.s29 6. c
-: 0 "--T C0 74. 0i 100.0

1000~l~ :PIE:- . (1; 6: . 0P 120(. 1)I 18. 0 i U. Il 300(lI:I:. CI 46I 0"0. 0 I' -lIl I fl. 1"1 4.- 1:1~ . 0 I 1:1. -0

' '10 : -PFH | I 1 0 . (1. 0 1 )f. (1 1, ( 1. 0' C_ I1. (iI -C 1:

3020 :PT. i . - 0. (1 1._'0. 0
4 i) ,ILA 8 .5 1. - -

40, 11 1) ITILRE I I . 0 1 1 i , "I (1.
402, IILflH 18.0 18 . :. 0)

4 1'141:1 I,ILFIT .:2. _, 18-.0 "11"-II f. I :11 :

15 ,0, 00 - T L- I (,l. 79: 1 1). 71.:

. u TL I I Ii. -,. I rI. 79
5021) :TLE 1- 1 0. 79 1 .'

r 111 I',C - Fri C I 114" .1 I (

i I - FH 2. 40i 1 :.2. A 4C 0.

111 I' li _IPDF4TE
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2-3 TIME-SHARING TERMINAL INPUT/OUTPUT:

*FORTRAN
sPUN hlESLIB Th.DAR-

iv;"17 z:0 11.6 :37

PROGRAM TkDH -- 71"-F-P 027
T-IILL DE:'ISH RNLY.SIS

PEL 1.0 AUG ,80

PESPOND biITH FOR ANy HELP,

ENTER UPDATE FILE NAME -7 CHAP MAY,
'. E*1£.' 1 UP D

FOP REPORT FILE.

ENTER NAME TO BE U1r-SE' ON REPORT FILE IDENT CARD. 12 CHHP. M.:.
A . P ICE

ENTER YOUR MACON ACCOUNT NUMBER
- lllm..

ENTER NAME OF COMMAND-DATA FILE OP
ENTER A CARRIAGE RETURM IF COMMAND3: APE TO BE ENTEPED INTERACTIVEL',

E-V D 1AT
PROCE!':ING DATA FILE...

NOT ENOUGH VALUES ENTERED IN DATA LIST -- H
TRAILING VALUE:S .ET TO C

UPDATE FILE RESET

DATA FILE PROCE:.SING DOME

RETURN TO INTERACTIVE INPUT

C OMMAND
PRUN FA

THE RESULTANT PATIO = 0.4139. FOR LOA' CA'E I

THE RESULTANT PATIO = 0. 3914. FOR LOAD CASE 2

rIrAL FACTOR OF .:AFETY RAIRN-T "LIDINC = ii-. FOP LOA' ;'E
Y :-_ERR FRICTION METHOD

2-11
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F 114HL FH IlOF OF :FIFE"', H, IIi:T :LINI.r = I.N4. FOF LOAD Ci'A:E i
1', :HERR FRICTION METHOD

TOTAL CONCRETE VOLUME = --:3.38 ,1-U FT LF,. FOP LOAD CA:E I

TOTAL CONCRETE VOLUME = :c3..38 ,'U FT LF., FOP LOAD CACE ,

HTE 1 TO CEE PLOT: OF THE DATA AND ANRL,''E:
*MtE HARD COPY BEFORE CARRIAGE PETUNP'

OR 0 TO OMIT THE PLOT:

UPDATE FILE PE.-ET

CiOMMAND-DATf PHACE ENTERED

C.OM-MANDa
P0'L4 IktIF4

:EGIN MODULE WA

LtHTER I TO CEE A TABLE OF X FIND COPNEP COORDINATEC
OP C TO CONTINUE WITHOUT :CEEINI6 THE TABLE

COOFDINATE- OF CORNER- OF WALL CPO:C.-CECTION

C.'-i-OORDINATE:- HIRE + TO(,ARI HEEL FROM BA:-o IC iP, IN'G POINT 4bF.
,-COrFINATEC APE ELEVATIONC

PT. DE-PIPTION OF POINT

. 7.. ::'':'1 A--C iR'OPP Ito; POINT = TOE-cI E OF :TEN T[,"
'. 74. 1.:1:'u BOTTOM OF TOE-CItE FACE OF :TEM -TA

- 74. 0(t 33 BETWEEN T AtNIt TC. Ot TOP FACE OF )DI:
4 -, . i0 74. ('10 TOP OF TOEHT = FIT OUTER END OF TI.Ii

-', ,Z 0U 7,. s ':1 TOE END OF E:.-E = AT FTE1

11 (1' 'AI 7r. A I) :'I: HEEL END OF FA:E
it , "'ii"' 74. ":":'o TOP OF HEELT, = TOP OF OUTER END OF HiEL
1$ i..51.1 7'4. 1-o'C1' BOTTOM OF HEEL--IDE FACE OF CTEN
I-: 1 . o'' :37. 50'' BOTTOM OF HEEL-:IDE TOP PANEL OF CTE'
14 1 . 0l' :7.* 5O'A'fI TOP OF HEEL -'IE FlArE OF -TEN1. ::I.,03 7$. 1_,'u BOTTO" OF CLTOFF ',ALL itE E

2-12



TO GET DEFAULT VALUE FOR "IFEW', ANSWER MEXT QUESTION WITH A CARRIAGE RETURNS

nun IFEM IS NOT DEFINED, SO .OU MUST

ENTER 0 TO USE LOAD CASES AS-IS
OR I TO ALSO USE EM ALTERNATE SPECIAL LOADINGS

(A CARRIAGE RETURN WILL INSERT THIS DEFAULT
VALUE OF 1)

OR ' FOR MORE INFORMATION
OR C TO CONTINUE DATA CHECK WITHOUT COMPUTATIONS
OR 4 TO ABORT THE MO3DULE

BEGIN STRESS ANALYSIS

ENTER T TO GET THE ANALYSIS RESULTS AT YOUR TERMINAL

OR R TO PUT THEM IN THE REPORT FILE
OR B TO PUT THEM BOTH PLACES

'B

ENTER THE LOAD CASE NUMBER YOU WANT ANALYZED
OR A ZERO FOR ALL LOAD CASES IN DATA LIST "CA'SE"
OR * TO STOP THE MODULE

'0

BEGIN STEM STRESS ANALYSIS

ELECT TYPE C, S, OR F ANALYSIS FOR STEM (OR ?, No R, OR *):

ANALYSIS TYPE SELECTION:
ENTER C FOR ANALYSIS AT CRITICAL SECTIONS

OR S FOR ANALYSIS AT SELECTED LOCATIONS
OR F FOR ANALYSIS AT I-FOOT INTERVALS
OR ? TO SEE A LIST OF CRITICAL SECTIONS
OR N TO GO ON TO THE TOE
OR R TO RESTART MODULE WA TO TAKE ANOTHER LOOK AT SOMETHING
OR * TO STOP THE MODULE

:HEAR MOMENT CRITICAL SECTION LOCRTIONS

X X BETWEEN TOP & BOTTOM PANELS ON HEEL-SIDE FACE (POINT 13)
X AT THE BASE

ALTERNRATE LOCATIONS:
IF THERE IS A TOE, THEN A DISTANCE v ABOVE THE BASE
IF NO TOE, THEN AT THE TOP OF THE BRSE

IMMEDIATELY BELOW CONCENTRATED FORCES PHI AND PH2

:ELECT TYPE Co S, OR F ANALYSIS FOR STEM (OR I, N, R, OR *):

2-13
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:HEAP AT A DISTANCE v ABOVE THE BASE--

--- SHEAR ANALYSIS AT ELEVATION 75.17 V FROM TOP PUSHED TOWARD TOE) ---
LOAD V N (COMP + M UNIT SHEAR ALLOWABLE AC1318-77
CFCE LB - SLICE LB -SLICE LB-FT/SLICE STRESS PSI UNIT STRESS PROVI l

1 :3643.6 2272.5 14726. 20.267 60.641 B.7.4.5

4843.6 2272.5 22926. 26.942 60.641 B.7.4.5

MOMENT AT THE BASE--

FLEXURE ANALYSIS AT ELEVATION 74.00 (+ M - TENSION AT HEEL)
LOAD N (COMP+) M FC FS
CRLE LB / SLICE LB-FT/SLICE PSI PSI

1 2531. 19227. 768. 18762.
2531. 288P7. 1125. 29000.

:HEAR IMMEDIATELY BELOW PHI--

--- SHER ANALYSIS AT ELEVATION 82.00 (+ V FROM TOP PUSHED TOWARD TOE) ---

LOAD y N (COMP +) M UNIT SHEAR ALLOWABLE AC1318-77
CA E LB z SLICE LB / SLICE LB-FT/SLICE STRESS PSI UNIT STRESS PROVISION

2 1507.0 909.05 2939.2 10.514 60.439 B.7.4.5

:HEAR IMMEDIATELY BELOW PH2--

--- :HEAP ANALYSIS AT ELEVATION 78.00 (+ V FROM TOP PUSHED TOWARD TOE) ---
LOAD V N 'COMP +) M UNIT SHEAR ALLOWABLE AC1318-77
CAE LB / XLICE LB ' SLICE LB-FT/SLICE STRESS PSI UNIT STRESS PROVISION

2 3305.4 1675.7 11566. 20.073 60.561 B.".4.5

TEM ANALYSIS COMPLETE TO BASE

ZELECT TYPE C, C. OR F ANALYSIS FOR FTEM OP '.9 N, P, OR *):

F:EGIN ANALYSIS AT SELECTED SECTIONS
TOP OF STEM IS AT ELEV. 87.500, BOTTOM AT 74.000

ENTER THE ELEVATION TO BE ANALYZED
OR D TO RETURN TO THE ANALYSIS TYPE SELECTION
OR N. P. OR * FROM TYPE SELECTION

3 74

-HEAR AND MOMENT AT ELEVATION 74.00

2-14
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-HEAR ANALYrTIS AT ELFVATlOh 74.00 (+ V FROM TOP PiYHED TOWARD TOF) ---
LORD V N (COMP +) M UNIT SHER. ALLOWABLE AC1318-7?
CASE LB x SLICE LB / SLICE LB-FT/SLICE STRESS PSI UNIT STRECS PROVISION

4220.4 2531.3 19227. 22.690 60.673 B.7.4.5
2 5420.3 2531.3 28827. 29.141 60.673 B.7.4.5

FLEXURE ANALYSIS AT ELEVATION 74.00 (+ M = TENSION AT HEEL)
LOAD N (COMP-+) N FC FS
CASE LB x SLICE LB-FT'SLICE PSI PSI

1 2531. 19227. 768. 18762.
2531. 28827. 1125. pQnfl.

ENTER THE ELEVATION TO BE ANALYZED
OR D TO RETURN TO THE ANALYSIS TYPE SELECTION
OR N. P9 OR * FROM TYPE SELECTION

:ELECT TYPE C9 So OR F ANALYSIS FOR STEM (OR ?o N, R OR *):'N

BEGIN TOE STRESS ANALYSIS

:ELECT TYPE C, So OR F ANALYSIS FOR TOE (OR ?, No P, OR 0):

ANALYSIS TYPE SELECTION:
ENTER C FOR ANALYSIS AT CRITICAL SECTIONS

OR S FOR ANALYSIS AT SELECTED LCM1TIONS
OR F FOR ANALYSIS AT 1-FOOT INTERVALS
OR 7 TO SEE A LIST OF CRITICAL SECTIONS
OR N TO GO ON TO THE KEY
OR P TO RESTART MODULE WA TO TAKE ANOTHER LOOK AT SOMETHING
OR * TO STOP THE MDULE

4
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SHEAR MOMENT CRITICAL SECTION LOCATIONS

X X BETWEEN PANELS I (BY STEM) AND 2 (OUTER)
X AT A DISTANCE D FROM THE STEM

X AT THE STEM (POINT 2)
X IMMEDIATELY TOWARD STEM FROM FORCE PVB

SELECT TYPE C, S, OR F ANALYSIS FOP TOE (OR ? No Ri OR 0>I

SHEAR AT A DISTANCE z FROM THE STEW--
--- ANALYSIS WITHIN I-FOOT OF END OF TOE IS MEANINGLESS (---

MOMENT AT THE STEM (POINT 2)--

FLEXURE ANALYSIS AT X a -0.001 ( 1.999 FROM END OF TOE) C+ M - TENSION IN TOP)
LORD N (COMP.) N FC FS
CASE LB / SLICE LB-FT/SLICE PSI PSI

1 8. -4344. 180. 4959.

2 837. -4859. 217. 4931.

TOE ANALYSIS COMPLETE TO STEM

SELECT TYPE Ct Sp OR F ANALYSIS FOR TOE (OR ?p N, R, OR *111

BEGIN ANALYSIS AT SELECTED SECTIONS
END OF TOE IS AT X - -2.0009 STEM FACE AT 0.
POINT BETWEEN TOP SLOPE PANELS IS AT 0.

ENTER THE X-COORDINATE (DIST FROM BASIC WORK POINT)
OR D TO RETURN TO THE ANALYSIS TYPE SELECTION
,1341 SI SM 3FX)
OR N, Ri OR ' FROM TYPE SELECTION

; 0.001

SHEAR AND MOMENT AT X a -0.001

--- SHEAR ANALYSIS AT X - -0.001 ( 1.999 FROM END OF TOE) <.. V - END DOWN) ---
LOAD V N (COMP *) N UNIT SHEAR ALLOWABLE ACI318-77
CASE LB / SLICE LB / SLICE LB-FT/SLICE STRESS PSI UNIT STRESS PROVISION

1 -4Z45.1 8.0187 -4344.2 24.397 60.251 B.7.4.5
, -4926.7 837.47 -4858.6 28.314 60.390 P.7.4.5

FLEXURE ANALYSIS AT X - -0.001 ( 1.999 FROM END OF TOE) (* N - TENSION IN TOP)
LORD N (COMP-+) N FC FS
CASE LB / SLICE LB-FT/SLICE PSI PSI

1 8. -4344. 18O. 4959.
2 837. -4859. 217. 4931.

2-16
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ENTER THE X-COORDINATE (,DIST FROM BASIC WORK POINT)
OR D TO RETURN TO THE ANALYSIS TYPE SELECTION

-OMIT SIGN OF X)
OR No R, OR * FROM TYPE SELECTION

:: BEGIN HEEL STRESS ANALYSIS

SELECT TYPE Co S, OR F ANALYSIS FOR HEEL (OR ?, M, R, OR e)a

ANALYSIS TYPE SELECTION'
ENTER C FOR ANALYSIS AT CRITICAL SECTIONS

OR S FOR ANALYSIS AT SELECTED LOCATIONS
OR F FOR ANALYSIS AT 1-FOOT INTERVALS
OR ' TO SEE A LIST OF CRITICAL SECTIONS
OR N TO 60 ON TO THE END
OR P TO RESTART MODULE WA TO TAKE ANOTHER LOOK AT SOMETHING
OR * TO STOP THE MODULE

SHEAP MOMENT CRITICAL SECTION LOCATIONS

SX AT THE STEM (POINT 12)
X X AT KEY FACE TOWARD THE STEM (POINT 6)

(IF KEY UNDER HEEL AND OVER 0.1 Fr.)

-ELECT TYPE C, Sp OR F ANALYSIS FOR HEEL (OR ?, No R, OR *)I
'C

SHEAR AND MOMENT AT THE STEM--

--- SHEAR ANALYSIS AT X = 1.501 " 7.499 FROM END OF HEEL) (+V END DOWN ---
LOAD V N (COMP +) M UNIT SHEAR ALLOWABLE ACI318-77
Cfi:E LB / SLICE LB / SLICE LB-FT/SLICE STRESS PSI UNIT STRESS PROVISION

1 :3940.7 1218.0 20848. 21.187 60.453 P.7.4.5
2 4995.8 473.74 29234. 26.859 60.329 B.7.4.5

FLEXURE ANFb-%SIS AT X = 1.501 ( 7.A99 FROM END OF HEEL) (+M = TENSION IN TOP'
LOAD N CCOMPs+) M FC FS
CAS-E LB / SLICE LB-FT/SLICE PSI PSI

1 1218. 20848. 802. 21394.

2 474. 29234. 1099. 30849.

HEEL ANALYSIS COMPLETE TO END

:ELECT TYPE C9 St OR F ANALYSIS FOF HEEL (OR ?u N, Ru OR *):

7N

M3 ODULE WA COMPLETE

2-17
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:3

I UPDATE FILE RESET
a

33

0 COM"AD-DATA PHASE ENTERED
42

COMMAND
'END

ENTER 5 TO SEND REPORT TO ADPC TERMINAL
OR 0 TO SAVE IT AS A PERMANENT FILE
OR I TO DETACH (DESTROY) IT--

ENTER YOUR ADP CENTER TERMINAL MACON STATION CODE

-IR

2-18
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zI m -i?-m I/'d I AG

ppOO MA -- 713-FP-O SWT
T-UALL DSIGwN.'LYSIS

ME 1.0 IVUA Of

(SaPS MITH p FOR MW HELP)
ER UPDATE FILE WM (7 CHAR MAX)

FOR REPORT FILE
EITER MARE To USED ON REPOR? FIL lE tT CAD. 1 CHAR. AX.
W.A.PR ICE.
ENTER YOUR NACON ACCOUNT NJMBER

ENTER rw OF COlM9AD-DATA FILE OR
ENTER A CARRIAGE RETURN IF CONMMANDS AM TO If ENTERED INTERACTIUELY

IS THIS A" INITIAL RUN OR A RESTART OF A PREVIOUS RUN?
ENTER 'INIT' OR 'REST'

COMND
?REST EXUIUPD

$- ALL DATA RESET FOR FRESH START -0
I- COIIION DATA RESET FROM RESTART FILE EXUIUPD , UPDATE FILE RESET -8

COMMAND
?RUN PA

THE RESULTANT RATIO a 0.413, FOR LOAD CASE I

THE RESULTANT RATIO w 0.3914, FOR LOAD CASE 8

FINAL FACTOR OF SAFETY AGAINST SLIDING - 1.0?, FOR LOAD CASE I
IV SHEAR FRICTION IETHOD

FINAL FACTOR OF SAFETY AGAINST SLIDING a .94, FOR LOAD CASE a
BY SHEAR FRICTION METHOD

TOTAL CONCRETE VOLUME a 33.38 (CU Frr / LF ). FOR LOAD CASE I

TOTAL CONCRETE VOLUME a 33.30 (CU FT / LF). FOR LOAD CASE U

ENTER I TO SEE PLOTS OF THE DATA AD ANALYSES
(m HARD COPY DMFORE CARIAOE RETU M

OR 9 TO OMIT THE PLOTS
91
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BITER AN S TO VAMM OR ANOTHER LOASME SELECTION
?3

TYER OO IN PU DATA NSTO TAE - UIC

ACTV PLOD CASOES15

TYPE I" ROO MONOA (1RCE
STE - Iw OC
3O - aODI

4WHAT L PLOT ESIR

>4 NEIW
'4
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omt I TO PLOT "oIM Moo,
0 TO CONWINH

'

EL 4

1" PLOT D0 YOU KslmTM I nIAL F 1-

vO - a MfA

4 ALL PLO"

74

THE A4XIAL 19 IS NTf 8.019 LVF FOR 'r TOE LOAD CAU 1%
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EDTE i To PLOT M~E K
0 To CONTINUE

TVPlE IN MER 13NE (1-4)

TEg - a

'44

W4AT PLOT DO YOU DEIRE
TYPE I -- AXIAL FORCE

a- SHEAR FORCE
3 -- ROT
4 -- ALL PLOTS

4 RETURNI
74

THlE AXIAL FORCE IS CONSTANT *1817.991 LI-'VT FOR THE HEEL -- LOAD CASE 1\
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* 0 Tocowl#"~

EefmE I To PLOT b00THM LA CASE
* T0 Cowihe

71
ACTIYII LOAD CASS

I

'a
7YK In "KM HUM" 41-4)

Si - - I

I" -- 3
NM. --- 4

WMT PLOT DO YOU KSIlhi
T*n I AXIAL FCEA

I SHEAR ~ FOMe
3 MURMy
4 -- ALL PLOTS

V4



U

UC

in-
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Df0I To PLOT ANOH MPEE
0 TO COHINA#.

Iwi I" MEMO "LOGOR (1-4)
STE I-
TOIE a-
MEY - 3

THE AXIAL FORME IS COwSTAII $ 37.4S7 LD/FT FOR THE TOE --- LOAD CASE a%
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DETER I To PL~OT NOThmEag
*p TO CONVINUE

TIWE IN MmR(1-4)
smN I
TOE -a
NEEL -4

'4

TYE AI~l 7OC AI FOSATM4370L~V O I rEL-LA AE
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ETER I TO PLOT ANOYHER MBER
0 TO CONTINUE

ve
ENTER I TO PLOT IOTHER LOAD CASE

0 To CoWINE

ENTE 1 TO PLOT INPUT DATA
i TO PLOT FO!OTS 0 flUENT
S TO TMIN1 GPHICS

on

I UPIDAT1 FILE RESETS

$ C¢MA O-3ATA PHASE ET4 E

Commm9END

ENTER S TO SEN REPORT TO APC TEMIINALOR 0 TO SA IT " A PLWET ILE
on 1 TO DETACH (DESTROY) IT--

Veer updlts file for flaure restart Is nRamd KflCX
stop OKC (releae ufnodod ft")ee

24

I
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2-4 REPORT FILE PRINTOUT:

NflTFS In FWPI AIN s;lvriat F WTMTntIT TWAT m~flHT ll IN THIS F TLP--

TMF V At iIF -.. I P341F .+ 1" IS OSFFl In lF,jnFl1 AN I)Wn I~ Pt n fl

THF VALOUE -.. I I3 V +1 ANS THAT Tio F FlAIII T VALUE WAhS OF II~P STFr".

A ""FmOlQY Fbilt I AT - F~~';SAGF PRAMI Y MFANS THAT sVFFntf flAYA 1S tiNnEF tNEn.

FP.Jnorl NI1TFS.

rnmuAN) PI,'TERkfl:

INIT

Al- ALI MATA RFSFT FnV FWF94 ST'ART Ar

rn.mANn Ef.;TFRFr):

CtnMMAVA FFJTFRri!
N
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I I IMP -1h f /1 7/An

NAL t nF rL AQp~ In NF A ~fPF-.YnRPAII Tr Qt-TA TNTN(, -&Al

tn--Aknr FN'TFPFni

PAIAF i.XtmPI F i -RAST( QFTA1, 1T'r Wfit ANhI.YSTS

SSC IA7*pQ h.fl

r5 l 7u.0 i nn .r

rfln*ftANJr FNTFRFn!

SPF3 iA.ft O~o po.fl i.n n~n 3nnn~n 'ahnnfl 3nnn.n uh~nn~fl hm

SPNl m 1fl.n o .n Ipn.n r n n r r

C"nwmm FNTFRFrlt
SPT7 n JA.fl fln 1Pnn

Cn-m&AND FNTFRFtO:
ut A A7.-) ;,.n r r

fnwmhNn ENTpFFn:
wIA &H t. nI f. A p n Ann

rn-Amrn 7pPFrn:
01.AN I A . S I Fk.

rf)MMANIn FNTFPFrl:
wI As 1IP*n fl.n t A . n o.n n .n r

CnMM'ANn FATIFPrA:
WI AT 7p?*5 IA*A inn.n ft.n nm*A

Cflmmh8~f FtiTpHRfl:
STJ- 1 A*7Q I 0.*70

rnmP46Nr FNTFPFnr-
ISylR 1 6.74 n.70

rnmANfn FN!FPFfli
STiM 13 j 0.70 I rI*7q

CnMMA~Jf tNTFPF(lI

Srrn p r IlJim.II Al*

rOmm6Nn FNTFPFni
SrFm ? unn~n AO~n 'Jfl.A 711*A

CnmmAk-n ENTFPFr!l
Srwm ? p)nn.M AT*nAqR'~n

Nfl! FNOhIIrH vhf ITS FTFAFn IN flATA IS R -4W

TPAIl IT.I? VAtlf-, SFT In~ rC

lI-fin F FRF~

*iPflTF FIIF PFSFT
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rnmmANfl FNJTFPFO

ClOmmA~n FNTFWFnl
RIuN FA

F'KAMPLF I -- RASyr OFTAYMY'kt; vil AtJi YSS

At MFGTN RASTr STARTITTY O)ATh CI4FCK

nFFAIILT VALIIF OF b?*OOO0 i~5OFO iui ri ol60 CARP

nFFAMJ T VALIIF OF 1~f~I "~ nn ISF0 FOP rAm4Ar nI 06 rs A -q
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PFSIJLTANT HnW17nNT4L STAIC ACTTVF FO6OCE 2 tj??A.ij? I RS/HI'ITZ FT
AC.lj, AT FLFVATtON4 7A."Q

RFS'I1 TANT HOP77NT&L AtTIVF FOI~tF (IN FXCrSS, OF STATIC)
MihF TO FAPT44OIIAKF Fi *AI T
ACTING AT FLFVATONh 1)

0 T 
m

flli F F

] Pr)ATF FTLF WItSfrT

CnmmAKIM rNTFRFni
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Fx4MPLF I HAS TC RF TATMT I N W AtL A "A LYSTS
II:'J,:EJ7 ON 0/17/A

H FCIN mOOiPIF "A

OFF AIILl T V A L (f OF n* iiFO FOR HASFR (I OAn CASE I

nFF&III- VALEi OF n (iISE FOR XFf-Ar (I OAn rASF 1)

nFFAIJlT VAL1IF OF n. I51.fl Fow flKfV (InAn rASE 1)

HFF t . rALCIILATFn Tn RE .5n

ST4 C:LCIIL A1'Fn Tfl HF A.I9R?

YOURQ HFFLT1 VAL i' OF I A.An YINCIHFS SFT THFf TOP
nF THF HfFL AT THF SUFM f 74.60(10) SO CLnSk TO THF TnP
OF THF TOE ATTHF STtM THAT 110TH kvFRF SFT TO) THE SAMF VALUEf
nF 7'J.nAPA FFFT.

SLOPE OF TOP OF HEEL SLAB a 1lA*OrI) H : I v (10A.A:i = i-EvFL)

COOPO(IJA TPS OF Cn 0 NERS OF WAL , CUOISS.%FrTTON

x-rOOROTNATES ARE o.TO w ARf HEFL FROM PnASIC wOn;KTNr POINT (HWPI
Y-rnnPnfl-ATFS ARE FLEVAT!OIJS

P T x Y nESCRIPTYON (Fl POINT

T - -------- ;- -n ~ 7~fA RS -OPIN POI- ;nT : TO -IE OF STET;; -;- -M TOPn-
21 n.*AO 7ROnn nTTOm OF TOE-SIDE FACF OF STFM (AT TSI)

3 n. 7'J.Anfl AETWFEN T91 ANfl TS?, ON TOP FACE (IF TOF
'j -.'.OAAA 71J*O0fl TOP OF TOnFT zAT OUTFR END) OF Tw?
s -;).nntoo 7?',OAO TOE FNM OF RASF a AT RTFI

in Q.AnAA 7?.*SAA0 HFFI. FNn OF I4A5,;
i I q~flnnl 7aJ*Onnnf TOP OF HFFtT2 z TOP OF OflTER FNIO OF MFE1
I? l.cflnfl 74*Alon ROTTOm OF HFF.L-StnF F~rF OF STEM
I A nomnAA P7*Non HOTTOMA OF HFEL-STnF TOP PANEL OF STEM
14 I.Aloo A1%soAo TOP OF HEEl,-SIDE FACF OF STEM
Is P*S~nnD 7P*SrAA RoTTOm OF CuTOFF WALL lINDER KEY

wTTH bAS. RAMI'JS (OASFW". Onfl FOR PFCTANGIII.AR) z n.* FEET,
TOE ENO Of iqASF IN?? WIOTH a I*AortO FT. ANn
HEI END OF HASF ImIT wTnTE4 z tAADD FT.
(RASIC wWKING, POINT IS l.n FT. w~nFl.

wALL DATA L ISTS-

wL A k TsTw STQ HFFLW
AT%softom A*onnmno n.IRIAIA?0 7*NAnnoA

wI A64 AU wS M4ASER (I TSTZWI RIO
I I nooo A . n .

wL Am HFI.LY? HF(w HEEL T1
IA.AMAIAA 1.SAADAA IA.nAAAA

WLAK KFL Ar. nwKY wKFY AKYF
A A* . IAA

2-62



WLAS 7%77 TSM T S 7 W HT PH HSTPM
l?*OAnnn n. lA.00nom n. 0

wlt Ay 14TF 1 1 OFHT T S TI

--- TMTNIR TMTN,-
.0.lILO0F 31-0.13u0Ol~ 3

LnwFST CnNrRFYFT c 7?'.I~ FT., At HF'FI FNn OF 8ASE
C, &P AQF nw !T H THF PRFVyI otIS I n1w OF 7?.soA0 A0 F 7

. .. .. .. PWrIIWuE riATA vFPTFlrhT1ON FOR LOnAD CASP . . -

F l TOP CAI 0ii AEO TO RI, 77.49,0
L FOP LOAO rASF I

2 PpO TS

------- PRFSqIIRF OATA VERIFICATION FOR L0*0 rASF 2------------

FlI TOP CAl CiIl ATFO TO PP. 72.49Q
Prlw I n A M CA SE 2

I, NPPO is I

----------- INO OF PWFSSIIRF nATA VFW7F1CATION ---------

OF;; AIII VAt iiF OF In00.no0 iiSFO) FOR FPCON (I 0*0 CASF I

OFF AIIIJT YAIt4I OF n.?QtonrnnF npk iS-F r FOR ESTL (I OAO CASF I

OFF AitI T Vh~iF OF R*QOOOOn iii;FO FOR PATTON (IgOLO rASF I

OPI, il-T VALI 11F OF n*uO00(l0 iirFO FOR PAT IOF (I n*0 CA SF I

OFFAIILTV~t n *oF ?00000fl iin FOR FSTL mX g00 As

nFF hillT! VALI)E OF A tsO O IO (I n*0 CASE I

nIFFIII T VAlIiF OF A.cS00000 liSFO FOR rnVHS It 0*0 CA SF I

(WFAOlLT v A II . OF p.c0IIniA0 li5FO) FOP COvTs rt 0*0 CASF

l"FF All T VAI iuF OF P.COflOnf lISFC FOP rOVTH (I 0*0) rASE I I

OlFF hil T VAIlIEF OF 3*.,000ff iiSFn FOR cO (1L0*0r CASE II

OF F 61lL V At. If OF ?.17nnnnr ligFn FOR "U*0 L fln~ O rlASE I )

rn"SINFI'l PhSSIVF PPFSIIRF VAtIOF OF -lI .S N. ''SEO) FOP 10*0 rASE

COmsqI4EO PASS1v PRFSSitRf VAIiiF OF -1it0.120 ijSfn FOP LOAO CASEp
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~EXA -PI F I -- A AS TrW LITA ITP Mr. ~AI L ANA I YS P;

11-0~7: h nk, 9/17A

a

4 An(rTN STLPFS'q AiAIYSV%

X 4' I -- HAS Ir WF 7ANIT Pr W A I I AN AI Y R I

R H .r. RTI SYWFSI; Al"Al YS tS

SH AP AT A rMTSIANCF I' APrV Tw4 HASF-

---------- R FrITON' PL~nPFPTTIS AT FIFVATTPN 741.17 ---------

m4fl . rn-P . f ArF (10 41L F FI.E r I Ivt ;F ~fOpI Mr. IF KS I nk
ST(rN I r) TH. IN I' .nPTH TN. rOF P II, , P'. 6RFA, RO IN~ F ArF K

*~~~n? Iffn e.R lF

',HE AW AN V Y S I C, HkII A I Ink 7;. iI I, V Fs~n- Inp Pjs r Tflk.AP') T(IFA

I flhfn V N rrnMP 4) OITiT SHIPAP ALL LKAPI F ArTIMP77

I HP i R I TrF IR / RI IrlF I RFTI5I lr! STWFSS P sI PNIT STPF S% PP0 v 7I rik
..--------------------------------------------- ---------- ----------- ----------- ----------- ---------

P' 4A11.6 ?; ?h .QQ01 ~ f. hJI R . a .*

mn-FN.T AT TMtF PAeF-.

-------------- SFrTILLN PPnPFRTTFS AT FtFVATIfI'. 7,jn ..........

MONI. rnfl~P. FACF OFlTPAL F PF F r I V F INF(ICI( T~STnN

STr.N m..TTI. IN! LFPTw IN. fIIpTH, YK* AQF A , S 0 1 Q l ~ArF k

I P A(il I m A 0 I .rnf AL7Q HF !I A*'~ Pu n 1
p n?.iA I A A A I r,. oA O7 q ~ lI! AI? Q i Q

F[ P Y'VF A PAL YS I - AT Il FVA7T TN 7u.no m U NI~S TP- a I sFF iI

Cl
t
An N (ffl-Pz. #I m Fir F 1

tASA LIA / 1;1 TrF I AFT/Al Y! PS I P s

I ~ I I 1;? 7 . 7Am . IPA A

SHFAP Im-fIlTATAIY MFILI* PHI-

------------ SFCTIn-, PUO)PFPTTFS AT FL FVATTLLN Ap~TLO---------------
mOM. rn-P. F ACF flVFPAI I FFFrYTVF PFFTIAnPrlkr. YFNCTILnk

SI~% ,rN IN. *LFP TH IN. PFPTIH, 00. APF A, SO 1-1 F A r F KI
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'; PANA[LYSIS AT H FVATTflN A?.AA ( V F Pfm TnP P IIS H n Tfl A PI, T OF
InfArT v f rfmp +) mI IN IT SI~FAP 6L I rIwAM F hfI1T1$.77

rASF I H1 sl TrF I m / st Tr gIM-F,/Si TF STPF Re P-,I IPI T S T f S - PQ n vI.T r)

I iA 7 n 9 nQfu l; ?q;qi SIla hITm'JQ R. I u'

SMFAP TmPmFfTATFLY V FInwl PH;)--

-------------- FrTIh 'PPAPFPTTF, AT Ft FVATTnN 7MAfln---------
Muw CuimP* fhrF OvFRAI L FFFrvyv RFP T F pr T 'r TFNSTflN

STr.N .wTfTH, TN.~ nFPTH IN nFlPTH, IN. APFA. -,Q TKI FArF It

* I.flo A? 11.7p un*7q mFFL

1 ?.A IA*~p 1 1.7? n.70 j~

- -- SH4FAu APK4I vSIS AT Fl F vA T d1ON 7A.Auu (4 v Fu~r. Tnp Flli cw Tnku Apf'l rW

IlAru Fv (rn-P *1 iNY q H F A a Allt f. Aki F arArI p 7
rASF iN H -L TCF I A / St TrF L -F T /SLTrF STIJF 1S PS INT!! l STI, SS, P00IVTSTl'.

F VA'PI F I P- RASr PFI A I'I~ T GWAI L A'NAI YSrs

In ~lc) ok 0/17/K'n

1 MuGrN TI1F 571455S ANSI YlS

SWuFAW AT a rT-,7AIrF f) FPO-h THV 'STP---

IANAIYSTS .TTHTOQ I-FnnT r F Nm nF TflF IS MFANTNrJFl F -C -

m.f)-FNT AT TwF RTF- (PPINT ;11..

----SFrTjrN P1PFIPTTIPS AT W .rlnI ( j.~ FFFT FIJPM FNP) OF TrIF)---
~r~ rnmp. FArF PVFPAI I FFF F r TT VF NW-TNFnPCTKIC TfNSTPPI

StIrN w~TnTH TM. rFPTm~ T-j. rIFPTH~, INu. ADFA, SO IN FArF K 'I

n nOf I A. n II l* ';()(I.Q H n IT m .? r PQ 17

FlI F x 1, 0 AKA I Y-;I I A T Y .'lRi~n ( I *Q~l F~ru f FNr% OF TMF~ I, IFNS!(lu. 11 TOP)

Lnf) frt)-Pr.i Fr F !
C aSF I m* / -IL TrF I Q-FT/S- TrF P-; P5

A.ujsujj* in . 410c-,Q.

5u4FAIJ ANM Mr.-F*1 AT X = -nfl

-----SFrTTN P~f'PIPTTI.S AT v -MIPPI ( I*QQQ FFFT FI~rM FNfP OF TIF)
mP.. (O'mP. FArF nVFPAII FFFFrTTVF R~1NF()WfTNf, TFusiou.

STrN wtfPTw. TN. fPFPTu. IN r'FPTu., TN. SOFA, so~ IN FArF K

- 1?,"l isk.nI iu;u r, l*70. Q IAT f)P n.71 n9l I)Q

2-65



SHF AR ANAI SSA f.II f 1.Q99 FROfM FNr) OF TrIF) (* V cFNfl rlfl'wK

LflA1 V sN frnP +) M UNTT SIHFAP ALA flkAPIF ArTlIA-77

r ASF L A SL STrF I N / ,;I ITrF I H -F T/I IC F STRFSS P S TlIINTI) S TPFS - PpnISTr1N;

p .-lJtp .7 A A I. a7 -Ii~SM .', ?A 31'J 6n.jQA A

FLFYIIPF ANAJY YTS AT v x -nlnl ( 1*QQq FROM FNfl OF TnFl ( M xTF NSIfN Ik ToP)
Infl N (COmpz+) M FC FS
rASF IA / SL TrF L 14F T/S( TCF P P, PSI

F XAMPL F I -- RAS Ir P I A T NTNr WAI L AKAL YSTIS

1 51J13Q ON 9Iq7i/fl

0 AF(;TN HF~i rTPFSS ANALYSTS

SM fAW. ANP UflMFNT AT THF STFE.-

-- SFCTT'1N PPrnPFwTjI!5 AT v x I~Slnl ( 7.40q9 FFFT VPOn4 ENO OF -FF1) --
mnm.* rOmp. VArF OVFPAtI FFFrTTVF PFTNFnPCTNC T F NSTO nN
S T GN wTnTHN ?K, OFPTW ) . IOFPTH. TN. ARFA, 90 IN FArFl 9 J

+ 1?.1111 1I A itS-o 0.~7Q TOP 0l.i43 n . QQ
A ?tf l. A I~.S rn .7Q ROT T n0. 29n 1.917

SHWAW ANAl YSTS AT X 1.-501 7.Lj99 9Flnm FNDl OF HFFL' (+V = ND nfIWN) --
OArn V K (IOPmP +1 M UINTT SHFAP ALl OWAMLE Ar I iA .7 7

FASE LA SI TCF LIH / St TrF I m.FT/Sl TrF STPESS PST (IINTT STRESS PPOVTSTON
------- ---------- ---------- ----------- ----------- ----------- ---------

I Qifl*7 121A.n ?AIA ;>I I7 hO~uJ53 P .7 . a.
) QQS* .A UJ7 1. 7l ??11 ? .AOJ ,l. 3?Q 4 M7 . j C

F1LFXlIIPF ANAl YSTS AT A a I . - A ( 7*UQQ FPO- ENn I 1W NEF f+- Tf NSTLN IN TOP)
(LPAI N (COMPz,) mFr FS
rASF L R / SI TCF Im.FT/SI TrF PST PST
-------- ----------------------

i I7 41 ?'? '1. lnq . I M Ailq*

"MIll~ F WA FOmPI VTF

*IIPIIATF F11 F QFSFT

CIW-ANO FNTFAFII
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2-5 HAND CALCULATIONS. Notice the slight difference in finished
grade soil surface elevation between the program (87.46 ft*) and

the hand calculations (87.5 ft). This will cause a difference of about
0.5 percent in active earth force.

tV d

0 p~

,2l ' li .

_ / I .___

* A table of factors for converting inch-pound units of measurement to
metric (SI) units is presented on page vi.
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2-6 COMPARISONS OF RESULTS AND DISCUSSION

2-6-1 Load Case 1 Stability Summary:

Hand Percent
Item Program Calculation Difference of Hand

Resultant ratio 0.4139 0.4133 0.0006 0.15

Sliding factor of safety 1.07 1.07 0 0

Bearing pressure, psf

Toe end 2504 2515 -11 0.44
Heel end 798 793 5 0.63

Coulomb K
a

Over heel 0.3711 0.3711 0 0
On stem 0.3879 0.3879 0 0

Active earth force, lb/ft
Over heel 5908 5936 -28 0.47

On stem 4220 4242 -22 0.52

2-6-2 Load Case 2 Forces and Moments:

Hand Percent
Item Program Calculation Difference of Hand

Stem axial force 2,531 2,531 0 0
Stem shear at base 5,420 5,442 -22 0.4
Stem moment at base 28,827 28,985 -158 0.54

Toe axial force 837 827 10 1.21
Toe shear at stem -- -4,929 -- --

Toe moment at stem -4,859 -4,860 1 0

Heel axial force 1,218 1,039 175 17.2
Heel shear 4,996 5,233 -237 4.5
Heel moment 29,234 30,348 1,114 3.7

2-6-3 Discussion. The only significant differe~nces are in the heel
forces and moments. These differences arise from the way that

stability analysis results are transferred to the structural analysis
computation modules. For example, active earth forces are the only
items contributing to heel axial force, with no seepage and key reaction
forces. These forces are lumped from the Coulomb pressure diagram, to
be in the same form as the alternate incremental wedge nodal forces.
The axial force and moment summation routines for the heel pick up the
lumped forces from module SA (run implicitly by module FA) instead of
the actual pressures, and so inclue- the pressure acting on an
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additional vertical contributing area that may be as high as one half of

the spacing between nodes. The nodes are spaced 12 in. apart in this
problem, so the error may be as much as 659 psf times 0.5 ft or 329 lb/ft.
This is more than the error for this problem of 175 lb/ft. See paragraph
11-4 of the User's Reference Manual for more examples and discussion of
these effects.

I

2-80



CHAPTER 3: PROBLEM V2

3-1 DESCRIPTION OF PROBLEM. This problem is the same as example 3 in
the Basic User's Guide; i.e., an analysis of a basic floodwall

with no difference in finished grade between the two sides of the stem.
The backfill and subgrade both have friction and cohesion, and standard
floodwall loadings are used:

The objective of this example is to demonstrate stability and
member analysis of a basic floodwall. The example is the
same wall for the floodwall hand computation example. Data
will be in a Command-Data file namedfM~ArA. Program control
will be interactive at the time-share terminal.

~-TSTT - 18'

EL +65.0 (ETS -65) _x_ _ Z7 Loading I (ELWH =65)

Basic Working Point/ =f

S7 Loading 2 (ELW-II-6-)
Vertical Stem Face No Top Panel

(TSB -0) HSP* (HSTPH- 0, HSTPB- 0)

EL. 50.0 7 (ELWT = 50) Level Surface (HS3 = 100)

TS2 z -1-.0(HEE T2 =18')

BTEI 43 Level Base (BSO-)

TW2 '3" TTHEELW*

BW= Z5.0 ft.

Stem Ratio (STR*) N e
DKEY = 0

S ils Design Data (SbPr3)
?5:= 125 lb/cf (GAMAS2 = 125)
0= 150 (PH13 = 15)

C = 400 lb/sf (CC3 =400)
Anglo sliding friction on concrete 15 0 (PIH153 15)
Adhesiv'e -trength against concrete = 40C lb/sf

(ADH33 - 400)

*To be calculated by program - input value of C in data.
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AD-A099 377 ARMY ENGINEER WATERWAYS EXPERIMENT STATION VICKSBURG MS F/G 13/13
VALIDATION REPORT: COMPUTER PROGRAM FOR DESIGN AND ANALYSIS OF --ETC(U)
FEB 81 W A PRICE, R L HALL, R L MOSHER

UNCLASSIFIED WES-INSTRUCTION-K-81-3 N'2IIEEEEEEEEIE
EhEE6hh
Ellllllllml!IuIIIIIEEEIIIIII

EEEEEElllllEI



EL.~

3"CLEAR 3"CLEAR

*1 Coast. T+. EL 55 I

*~~ ~ 69 122 01,Aenaea "wt

3"CLEAR *6 W121 CLA

fc is 40000 PSI

f a 20,000 PSI (FOR HYDRAULIC STRUCTURES)

WALL REINFORCEMENT

3-1-1 Load case 1 has the water elevation over the heel at the top of
he stem.

3-1-2 Load case 2 has the water elevation over the heel 3 ft below the
op of the stem.
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DATA FILE:

*OLD EX:3DRTR
01040 NAME EXAMPLE V2 -- BASIC FLOOD WALL ANRLYSIS WSEP GUIDE EX. ,

DT AVED-EXV2DRT
D04ARVED-EDV21

*LI_:T EXV2DAT

I00INIT
IOI0o 2

11,20 F
I 30 H
1l,40 NAME EXAMPLE V2 -- BASIC FLOOD WALL ANALYSIS ,1U EP GUIDE EX. S,

;000 SSHC 0 50.0 100.0
2,10 S* - T 0 50.0 100.0
"0 0 SPE3 15.0 400.0 125.0 15.0 400.0
-010 SEEP 1 50.0 ,5.0
-,,20 SEEP a 50.0 62.0
4f,00 I LA 65.0 8.25 C C
40 0 ILAB a5.0 24.0 206.0 0. 0
4112O lLRH 18.0 C 21.0
4030 WLAS 18.0 0.0 30.0 0.0 0. 0 C
4(140 ,ILAT 43.0 18.0 24.0 0.0 100.0
5io -TL' 1 o..3l 1 0.44

,"10 "TL$ It 0.44 1 1.00
!(,20 rTL7 15 1 2.00
1,100 TLB 1 1 0.44 1 1.00

5110 TLP 6 1 :1 1 2.00
5200 STL] 26 1 0.60 1 0.44

.10 -TLF 16 1 1.20 1
(I , UPDATE
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3-3 TINE-SHARING TERMINAL INPUT/OUTPUT:

'FORTRRH
*RUH WESLID/TWDRR

09/17/80 12.108

PROGRAM TWDA -- 713-F3-RO 027
T-WALL DES I G'ARLYS IS

REL 1.0 AUG 80

,RESPOND WITH " FOR ANY HELP>

ENTER UPDATE FILE NAME (7 CHAR MAX)
'EXV2UPD

FOR REPORT FILE'
ENTER NAME TO BE USED ON REPORT FILE IDENT CARD, 12 CHAR. MAX.
"W.A. PRICE

ENTER YOUR MACON ACCOUNT NUMBER

ENTER NAME OF COMMAD-DATA FILE OR
ENTER A CARRIAGE RETURN IF COMMANDS ARE TO BE ENTERED INTERACTIVELY
"EXV2DtT

PROCESSING DATA FILE...

NOT ENOUGH VALUES ENTERED IN DATA LIST - ZPE3
TRAILING VALUES SET TO 'C'

HOT ENOUGH VALUES ENTERED IN DATA LIST - SEEP
TRAILING VALUES SET TO 'C'

HOT ENOUGH VALUES ENTERED IN DATA LIST - SEEP
TRAILING VALUES :ET TO 'C'

UPDFTE FILE RESET

U DATA FILE PROCESSING DONE

RETURN TO ItTEPACTIVE IIPUVT

COMMRND
'PUrf FA

THE PE:ULTANT RATIO = 0.2420, FOP LOAD CA:E

THE P.E:LILTF4T PATIO = 0. s11, FOP LOAD CA.E
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FINRL FACTOR OF SAFETY AGAINST SLIDING - 1.73v FOR LOAD CASE I
BY ALLOWABLE STRENGTH METHOD

C =C/FS+2C' TAhPHI-TANIPHI'FS

FINRL FACTOR OF SAFETY AGAINST SLIDING = 2.689 FOR LOAD CASE 2
FY ALLOWABLE STRENGTH METHOD

C: =C/FS+2C' TRNPHII=TAIPHI/FS

TOTAL CONCRETE VOLUME = 81.82 (CU FT / LF), FOR LORD CASE I

TOTAL CONCRETE VOLUME = 81.82 (CU FT / LF), FOR LORD CASE 2

ENTER 1 TO SEE PLOTS OF THE DATA APD ANALYSES
(MAKE HARD COPY BEFORE CARRIAGE RETURN)

UPDATE FILE RESET

.; COMMAND-DATA PHASE ENTERED

I; OMRND

:EGI MODULE W

ENTEP I TO :EE A TABLE OF X; Ph' CORIER COORDINATE.
OF TO CONTINUE WITHOUT SEEING THE TABLE

TO GET DEFAULT VALUE FOR "IFEM", RNSWER NEXT IUES.TION WJITH A CARRIAGE FETl-t,'rt:

IFEM I: NOT DEFINED, :S YOU NUZ T
ENTER 0 TO U.E LORI CASES AS-1-
OF I TO AL-:O USE EM ALTERNATE SPECIAL LOADINGS

-A CRPPIGE RETURN WILL INSERT THI:- DEFRILT
VALUE OF I::

OF FOR MOPE Ir.FORMATION
OF : TO CONTINUE DATA :HECb WITHOUT COMPUTRTION'
OR F TO ABORT THE MODULE

-: f:EB. , rH TF'E: AfHAL"%: I

3-10
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ENTER T TO GE7 THE NALY'"I: FE-LLT" kT ',701 TEPRMINJL
OR P TO PUl THEM IN THE REPORT FILE
OR B TO PUT THEM BOTH PLACES

ENTER THE LOAD CASE NUMBER YOU WANT ANALYZED
OR A ZERO FOP ALL LOAD CASES IN DATA LIST "CASE"
OR * TO STOP THE MODULE

• BEGIN STEM STRESS ANALYSIS

2ELECT TYPE C, S, OR F ANALYSIS: FOR STEM 'OR I. P. OP D,2
"C:

STEM ANALYSIS: COMPLETE TO BASE

m-ELECT TYPE Co: 'q, OR F RANALYSIS FOP Z:TEl f:De' No PI, RDl,:

:N
1
:BEGIN TOE STRES ANRRLYC IS

":ELECT TYPE C, :9 OR F ANRLYSIS FOP TOE OP -I P- OP *2

TOE ANALYSI:r COMPLETE TO :TEM

-ELECT TYPE C9 1.q OP F RNALY:.I: FOP TOE OP U 1. . OP &:2

BEGIN HEEL "E7TREC S. ANALYSIS

:ELECT TYPE Co :.o OP F RNLYC:- FOP HEEL ,O:P .N P. OP '

'C

HEEL ANALYSI COMPLETE TO END

:ELECT TYPE C , : -:, OR F A AL':IS FOP HEEL 'OP t 6 P. OP * .2

''N

22 MODULE WA COMPLETE

UPDRTE FILE F'EET

3-11
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COMMAIND-DFITA PHE ENTERED

CONIMAND

ENTER 5 TO ZEt4D REPORT TO ADPC TERMINAL
OF 0 TO -AVE IT A: A PERMANENT FILE
OR I TO DETACH 'DESTROY)- IT--

75
ENTER -OUP ADP CENTER TERMINAL MACON :ITRTION CODE
_P0

:rNuMB , 2462R

OURi UPDATE FILE FOR FUTURE RESTART Is NAMED EXV2UPD
TOP OK ELEASE UNNEEDED FILES)
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*FORTRAN
*RUN UESLID/TUDAR

@9/18/8e 09.754

P30030 TIDA -- 713-V3R W7
1-vALL DESI9f.,ALYSIS

MEL 1.0 AUN 30
(RESPFOD ITH ? FOR ANY HELP)

ENTER UPDATE FILE MAME (7 M MAX)
?EXWTEM

FOR REPORT FILE
ENTER AME TO It USED ON REPORT FILE 10(1T CARD, 12 CHAR. MAX.
",.A.P.
ENTER YOUR MACON ACCOUNT NUMBER

ENTER NAME OF COIIMAND-DATA FILE ORENTER A CARRIAGE RETURN IF COMNDS ARE TO BE ENTERED INTERACTIVELY

IS THIS AN INITIAL RUN OR A RESTART OF A PREVIOUS RUN?
ENTER 'INIT' OR 'REST'

COMMAND
?REST EXMPD

t- ALL DATA RESET FOR FRESH START -0
$- COMMON DATA RESET FROM RESTART FILE EX'JUPD , UPDATE FILE RESET -S

COMMAD
?RUN FA

THE 'l$SULTANT RATIO v 0.2420, FOR LOAD CASE 1

THE RESULTANT RATIO - 0.3611. FOR LOAD CASE 8

FINAL FACTOR OF SAFETY AGAINST SLIDING - 1.73. FOR LOAD CASE I
BY ALLOMABLE STRENGTH METHOD

C'-C/FS+2C' TANPHI'-TANPHI/FS

FINAL FACTOR OF SAFETY AGAINST SLIDING * 2.68, FOR LOAD CASE 2
iV ALLOWADLE STRENGTH MIETHOD

C'-C/FS+aC' TANP4 '-TANPHI/FS

TOTAL CONCRETE VOLUME * 31.38 (CU FT / LF)s FOR LOAD CASE I

TOTAL CONCRETE VOLUME - 31.38 (CU FT , LF). FOR LOAD CASE a

ENTER I TO SEE PLOTS OF THE DATA AND ANALYKS
(MAKE HARD COPY BEFORE CARRIAGE RETURN)

OR S TO OMIT THE PLOTS
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NOTE -A SELL WIRLL RING AT SELEOCTTIES
TO ALLOW Vol. To ruE A 130PY if
Yu 0 DESIRE. TO uREAM EECUTION
SIWPLY DoTE A CAWIIM RTURN

ONTf I TO PLOT INPUT DA
it TO PLOT FORE lfrIAD MOMEHTS
2 TO TERIATE GONICS

'II

ENTE DESIRED ACTIVE LOADCASE
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0111 I TO P

:w nunt

0 CsummWA-IM~ PHAK umn
0

Of=I 5 TO UNS NUVRTO YhU
a 4 " WAIT asA P9W FILE
ON I TO MACHG (9I9tUY) IT-

'1

u ute vi sle o future restrt is amed KITIP
*t~ 31 (rturee unneded tiles)

OSLE VeaiwV
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3-4 REPORT FILE PRINTOUT:

hlfltI., Tf) FWDI A?'.j nv~rTai Pavmm 1 4 ?AT MIGHT AF IN ?TIS FILip-

v i~ i toI ,~ i tu it * IS wn In nreuOTp ANJ iNflFJNFn TTFmi
?-4s VAI 14I *t 4 ~ PHF.S THIAT Twt nFlFAMJ I VALlif WAR RFQIIFSIFfl.

A -mol~flv F4111iT AT ... " MFASAf, PpnIURLY "FANS THAT NFfFF flATA 18 I1OIND~dfl

NAll IMATA QI..FT FnP FPU.%w START .0

I F
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.AI l nm APP I'll RlF A mVnAAiiI vir FlfInI wAl I

MA*'F FWAM'I F Vp-- ntsir Hl Ann wAt I AWAl YRTS tIISEP ,imlFl rv. %I

S,-Nr n qn.n Inn.0f

rn*- A~in r kiTFOF IN

r fl- A ~in f FN lF'.fl

qtl""A A 1%n monITC,.n C .Aflm

-finT F NAilI.14 v Al I IP 1 F 0JF PF n IN tIATA I 1ST -SPFA

Q A I I TPr~ VAI 'It 1,Sl TA r I

.,Fl~A F 93 I N.; n

'IAI F timIr-4 vAl iiFS 1,TFWIr' N I ATA I IS? q FFP
ICAYL Tir~ VAI I~SSFT TA Ir-

rf'w-'ANnfl N'TFPrnISFF PP ? n %fA #;
klfl F -lIIIN V Al 1IFS F R'TFRFfl Ti naATa I 1ST * SFFP
TQAI 10tr VAI IIPS -;FT TA Ir

Av At .%* pt r r

.0 Al I A r.pV I

wA" ' *'r.A A n A IN

Aw oT .I- A

1 ' IA.M I Al A 'I ri.

A qnAl I* fl. If r

r.'A''flI~ nn"F~ ,

romUaNrI FNTFRFnI
STI-.S 15 s gpn

CnmmANrI fNTFRFA:
STIR I I O.Ma I tn

AnmMANn FNTFPPni
STiR A h 8 1 ?.on

CAFIAANn FNTPFfn
STI A Ph 1 0.AO 1 n1.40
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44 LR A 6 I I O t 1

ttPttA 77

a li1flATF FJgF RFSFT

F IF4' A "I -- V P C It OIn sAL IAN at Y 5IS (I lSF I I~l nF v. 31

* sfiA i'asir 1,1ARflTTY nAlA tmFCK

IFI., AIIg T Valt i no, is,9~nnf iiF FlP r~AmaAw (I nAtl rAsP It

nrl's T Vag ift t~llll IF IlI;.~n iFn F(P r.AN( fti nAil CASF I I

nff~ Atli If Vat Wi 'IF IAlAt ltif nowin W IR FS IMt nail C% I I

MFi f Atli I V 1 lit'f ir l.0 40i i f, Iit3 f f~lrs I

nF r AIIt I Vat IIF OF n* ttrF 11 FlipsII XS t( nAn CasP I I

OLi Alt # IF ~ vat MF M. iiqFtl Fn itri w5% ri nAn !ASF I1I

I, 0 AlitT V atli F (IF (I It%,.F n F IRA tt~ii 4 S t ft nAn ras A F 11

n~rAsII I Vatlt 11 r F l itq i i~q Fnpis rFIF ? (I nAn rASr

fil, Alt vat oil fir 0.'Usn Ff11 lttflFF7 (I Mlan rASP I I

noFAlit I f 41 fi tr fir uItn* i fqr ir qi 7 , nAn rASF

ns p'.t r Vat III; rig Ai nis F ri oi fl mrsh It flAf rAF I 1

Fif FAlit T viat sir fir IIIAft"Min llf 11 Flip IlI f lw41 InA n rARi 1I

mron Alit T Vat lit Fir I Afft"Rlin siro t i I iio rua A'a uha F IS I

no I VA###t V al off fir 1. 40 0 *flltstn * lit F tui l fir ian r -s I11M O

it A lit I wall lot, Fir ie l Frig t rvw rt I nan rA 0 1 1

FI4 t 41- 1t~ I vat fir fir ,itr I, ip It %n-A (t nAil r, As 4. 1
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nrrAII I VA, hF or II: i.onfpoonlf ISFID FOR CFMA fg fAfl CASF I)

PinnA, &,AIt V AI" 61; Fnu I 09Tk r Sf I TA iiAJAFFIN.Fn (I An CASF I I

OFPF Al111 I VAI I- P I' gIIFn FAR KRACK fi OlAF) rASF I)

MF. F 411 V AI iF AF I .Snnl I1SF A FflR FS1,41N r t flAn CASF I

APPF AllI T VAI III ViP IISF n FOP Nst IflE emIkl CASF 1)

no. LII Io V&I IPF OF fl. IIRFP FAQ mGSwi (I flAi rA5F I I

APPr ullT VA val I F 7 IISrn rP tFwOr (I flAi rASF P1

nr r AI YvAoI iinfiFP I IWOf FORI ?Fsfll eg OAA CASF P)

OAM TII VAI I F 1 *noonno IRFf) FAOR rFmA (LAn~ (ASF 7)

mnr !i.FAIII V ALI"F FOR PPIN Sn SFT i iA IFF INFA l AA CASt 21

ng F Au 1 vAl iF nF i IISPA FOR xRArx (I nAil CASF 21

'NfAIII I VAiF nP OP i.RonlAA IISFn FAQ FSmIN fgAAD rASF ?I

11fF AmI T vAt iiFfl Pi oiI5P FOR Nsl TAF (I OLD CASE ?I

npioie rII VAL IIF (IF n. IISn FAR wrSW (I nAnl CA4E 2)I~ APPi lT? VAI I-F AF Ilon.nftff Aim n FOR HSSSN pg fAil CASE 11

Appi' ; j A m P T O~j F n (I* oiRFn PAR nTS5P4 ~ flnAf rASP 11

p if LAu I vp .- Ph AIlr Ft Ann wAAl I ALIAI YS IS PIISF P W;utfl P* F v I

AIlFVrP~Il, AR .1 r 110411T lY MATA rutrp
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F IF A uP. ~ v. . Fit nA r rl Finn w Att AN & g Ss (,I SF R r.Ltn w OF V

v*&wTAnLF HFFPIw r~jr'piTFn In*.;,- rRw.yw;?.TSTR)
VAUVIAMI F 145RPm rAt tilt ATFF) OR nFF AIII TEfl In Ci.nSE reOOROTNATFS.

NS4SRz l%QOP%Qi T'I/FT.

fidnUnTNATLs OF'Cn0NFPS; nF WALL IrRfS-qFrT1ON

ifrr'lflITFS ARF # TnWAPft MEE. FPOm nASJC. wnpK!Nr POINVT (F41P)
Y.rnnUOINATrS AR FLFVATTnm9

pT. x v ESpTRPTIOW OF POINT

? A. ttII.PajI RnTTnm OF YnF-S!OF FhrF OF STFM (AT TSt)
A n.U'J*PlJ1 RFTwP.EN TSP ANn TS2, nN TOP FArF or TOE
ai -A*,pAA an.-,no 'nP OF TOFHT 2 AT Oi'TFR ENO OF IN2

S RAPAf1 La;AAA TOP. FNn Or RASE x AT HIFI

11 IA.?,in ua~rnnn ToP OF FFT aE~ - TnP rnFF nS1FR W F I

" krIPr/o9t6ya 0f(INArr'FFP~ PQFS1r(QFts ACJF ?fPP
" 4FrAI'IP. Yn1IP KPIArk VAtfI tinF I CAmrFLS ArYTVF FARTH
"A~r0 h4FtAitF PPSuIFS wit AIJO/OI waa (nATA I 1ST SrWlej

if APF P1IflP.FjPqFn 7 LtO, Op ~IFrATIVF.

T"F P III I A r. T A 14 F Ir.l 11FIF q wAt I ANn S(ITt, WATP R mASS AnOvF RASF & ANtD
T4F ropr t. ArTT"Kt. 11m' IT, FvrFPT THAT mnpI7nNTAL RFFPPAt.F ANn uPLIFT
A14F -,nT y.,I iinFMl wt OF. *"ArvTf PP.ApTI" Iql i ; IM STF wit-Wei WATER PRFSSIIPF
IF A tLjA(I( TS ASqI'"F TNI 114 F ARTw tOvPP OvPP TMF FIJO OF TIlE 14FFI

I on rASP. I

VFPtTCAI. tLOUT~n%,TAj MnmFNT
FnP'tfF PolfF

~ ~lSrYoR UAA I itq OF I MA/-EL ATTF IFARTI4ITU

UAfP. lIAJPP. n.JP n. PPO lPtATp
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?I.r rr)l tfnwtIr TA14IF tllr.L'InFg WAI I ANfl M)qTI.,WAER P'ASS AflnVF IPARIft AND
tMF FfriSr AfTyrlr tm ir FY(FPT T04AT mnflnfNTAL SEEPAIrF AN f( PI IF?
AQv oinT T-4ri n'fFn 'NFP * Arilyp FAP14* TNtlDnFS IMF W3.W4 WATEP PPFSSIJlPE
IF A rtAro IS ASSIIIifl 101 IMF FAPT6H rflvFu nFlR THE FPnf nF THF HEEL.

IflAf rASF A
vFRTrA. mnflPnrNhTAt mMFNT

Hm/stirt IM/SlI IF LHRFT/St rrE

ArIvF FAWtH n

Vill WATFR3A%'SRP.2A
-,,r,AAT rFaS 0.n*o

nlfj l i 0in n.
.TWIINA 0.*fl

FItnlAw A.0~Ij *SIDAQ

FXAMP1 F V?- 14ASt Fl nnn W.ALUf ANAl YSIS (11SFP GUDIDE fl. 3)

'F r,?N IMJF nvf UytiRijlr rI1MAPITATIflN

In~ rih A I

nFF AlI- V~ nl nfl 'imFI' Fpf YSPrirj (i flAf rAsE i

nFP3AllI I VALIPF Or I 5f n Fnq1 %UPPfl i c (I flAnfi s A

Ill et. Th-It Is miH1t,fl9 TIIi'fI ofiN I tnFi ST"F

lr,;IVA wh .IPI ,CI?~ l ll*,
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rMFFP tPaTw nFsrp5~1TffN trip i nAf rASF I

III-rrn fTn IIA IF q v- Y(mAp INIAT F R i4yfPnSTATTC PMFSSIIR-

lh*7I 6-;.nn n~7.n

Q.QA ljxn 1379rgf
-a . V, a . An69Fk . 1I

(I1tT1UJNc.r HynpAIII Tr rRAnTFNT z l.sqSA

i, VAi 'iiF nr ,;'pfi Ir l Fmimn'f x I N 5/P r'4Fw~iT (I Oflhf C*SF I I

vlIr nr AIHSA F Ci;lwn TN~no I IS / rmi-FXR I nAn CASE I I

1VAI ''F OlF PH I Rl PnjNrN iq*nfnnn im S/p rmFKPT (I fl) CAS- 1I

VI II (Ir AflRIJ F nilNn Al TN S/P r HFX PT I . A n CASF I I

> I ig ii- oip A ;v F ilinf n.TN 5/P Ci4FKRT (L flAfl rASP I1I

VAt lrp fF PH T~ qf f niimi AI. TN r,/Q rtFKPT (I nfl) C tASF I )

SiI fi 0111 iiS pVii~inf Ii TN S/P CH-FKPT (tflAr r ASE I )

A T "A F -SInyl Tt WI ar F
.F Ir1,4rT t C A VP(A r.F r rIFF F Ir FNT OF FP Ir T ION=7
-. F rI T 9 r A \F u 6r.; A nFS;T nN Il aii*(i (LHS/SQ.FT1
fFFFT~v MARF wTnTH - iA*IR (FFiFT)
FrFFrlIAF I fkr.TN Al nir~ HARP SI C1 IP A rn--T)
P nwJAI rprFPC Tr Ilr nl~ RASP 11 '11 ( LlS/SlIrTF
f QIrItrn'-g Flipi - 35iV.3l (k nS/SLTrF I
t nwrp n~,Fip n srwP y nA 9 7?7fl.fiP (I AS/sg ICE
T n IA I rnort A1 VP HACF I nf7911.101 (I MS/S1IC IC~

-nQT n-iT Al r i1'flI'F ,~T nr TnTA( nur F 2 i'79Qi:1 rl F I S/SlICTE~

F~ ~ ~ ~ I ATIIk o on n iI

rr'01171 II1 Ay T rr 7f,6 SnTf C'0I (I ll-/r)*FT)

i1 VATTnN AT Iwi't Ti Of: TIi 5n n n FrT I
1164 %-MifU AT 4oi t T I I Trflt- J? P l[Fi;/-n.FT)

I F 1A T fI l- r I i-, r T wluyrT T ik, w~ I q I;irri F T I
VV 1;,1-11$ A T I ,S 7 9- T 'T nl' 4AgI 1 iit) i4S/p~r'FT)
i-;1 11, F Aily I . (,ri-n f Ii4~S P .MTrF)

I'AS- it f AL' T.' T ' i (I Y-i w-ztsl TJrF

nYITANrF F~il- Till TFii Tn TP PPSIII TANT 2 hA*OS fFI1
VFL'T CrAL FilwrF Pu i ?0F' TILFT P'F SSiiPF fiN RASE 2 .?A?S.If (I AS/SL TrF
ipriii PIIITAI PriurF IliF 11 1 H~YrIPn-iTATTr POPi SiiPFS z IR r (I.M:s/sLTfFI

rr-qF NT Mfli n tPI iF! Amnf bynpnqtAl TC POMSUIRF S 2 -aQ7Pa9.7Fk (FT-I PS/SlL IrF)

fir pp"iI TAP,? pATIC' fl.?Liaf, FnP 1_An CASE 1
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i naCio rAF

rlrr Aill IVAI IIP nP lIqrl FnP' JSFTCLr) ri nAn CASF P)

III.F' hll I VAt IIF fir I i mF r, FflQ .ppr) fI I r i (I nf CASF PI

Pi rllI TAfIT TI "dTTHF ?HF (F PN

y-rn09hIjr, I. Y-rrmnfTPIATF S mYOnflSTATTr PPFSSIIPF
1AJ..P ',~ Ais'3l ?rm rin n A.~

1 01 71, Il.nI R7*';O
aA~*fl hO I -)h

LIO . An

IIVt E)TllkJI.Jt iyr'3Iil Tr- (rDAr'YF-, = A Il"

VA F fF I, ry FflhP.rl = IN /P r- 141 1 0 n~~f F-ASF ?)

: 'j ii An Arn~ .lll *fA A SArrP rnr AF P
Il F ANO I'. Pllf rill N-11'= I TN S/P i-I P 'T Q 0 A r) rAS ?5F T

I VA I 'I. (IF IA 4I FIIIII.,P = l IN It 5AAIP ,/ P r wF WPT (I 11, f n ) ASF P?

1 v1Al I lif 14l A r If ~ F fl. 11 nl II.N S/0 ri14 Fk PT fl (I nf rASF ?I

I vA Il IIX Al ",S' Ali 1, /I w r wF I (I I1AI raSF ?I1

; A I 'IF Of 91 $1i i i (1' o I P r o,, I (I IlAr, i-A~f

A T HASF -STIj jktp.?I6ra-F!
-F T(II. I'7 mavF w'r;T i-FFP F I in F'PTr T~fN A.??
-F IG-HTFrI AVFPhri-F Al"11-117 .I -m Lann .An (LAS/SO.FT)
F FFFi-TTvF W'ASF '.TI)TAI PS;.AA (FEET)
1,F F1777IVF I F,,IrTH Al 1 1,li11 14ASF SI nAF-m7 , PS* 1) (FEF'T)
0; n 0 0A I F riP rF Ai-rI I , f)I.N RA -,F m 1;7 n 0. P3 (RS/St T.E)
F 0'3 Ir TnNjAI FfIlf- 11 ;, t)q. ;A (I PSO/Si ICE

F nrlI- )I'F' In ArIIF rTrIF1 I nflfln.00 (LRS/SLICFI
T n A I Fi-F- Al (10-r; Ii A F I apnq. PA (LAS/SI ICE i
m.rw I mojiAf r-;,OofIjFI.jT (IF TflTAL rfff-F m ILJPAQ.?IA (LF4S/SLIrE)
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PAIRI VFA PITH PRV~IIi AOR 1 0An r aSF ;R

NI%'P 0 - I
Al FVATflN OFr TrP OrF SO~l : fll (TJ

'UA qS llw AT TOiP fir SOTL a (LRR/Sfl.FTj
F 1 9vAtIriN AtlT ITO"- OF 11W a1lnP (FYI
POF SSIJW AT mnTTI'm OF TTf* a 0. (L 43/qn. F T
Al l.vAtIOA fir 1 nwAT P'OINT ON WAIL I toflln n (FYI

PPF qS, IPF At ( OprST POINT ON WALL 9 0. ( R-.qSn.FT)

I'ASrTVr 1 APATb4 nmO~tT a 0 (FT-I PS/45L rE I

ONTRTANrA n AIMF TnF lO n TO F flpFSII TANiT 9.0~1 (FY)

VFIWTTrAl FnrF Mout Tn IPI TT PR~s.5gtpF nN SASk c .;)p01h3*P (lAS/SI IrF
wnwT/nP-iTAi rfPrF niiA TO iWYOPOSTAllr I'wFSSIIAFS z 017S.78 (IMS/SI itl
'-F)-' T npF Inl iipl TA Amn HvnpnSTATTT PWFSIIPFS is .I7AS;Q3.T (FT-I AS/SI ICt

IlIA PI.SI'IANT PATIO n.46,11, rOP lOAn CASF P
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3-5 HAND CALCULATIONS. These hand calculations were performed to the
precision usually considered in field office design notes:

EL.65- ODN O

20

7 EL..50

8L31 2'-6*4!3

$OILS DATA
Jj 12 5 LbA.F
0 150

C a 400 Lb/SF

FLOODWALL ANALYSIS
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E L. 65

3" CLEAR YLA

EL 55

*9(m 12

I 4 1 2 1L7(@ 12, Aterncte at 6"n with

*6 12
3"CLEAR 3"6CLEA

~IZ, Alternate ot6 *6012
w~h*9 'o "2 ;t som ly

W L3vi 2 nsm ae

fe 3000 PSI
fa 0.35 fc 2 1050 PSI (FOR HYDRAULIC STRUCTURF

2ya 0,000 PSI(F0HYAUISTCURS
f 4 0,O00 PSI (O YRUI TUTRS

WALL REINFORCEMENT
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EL 62

-7-

E-L 433

psi

LENGTH OF SEEPAGE PAH-I 32FT _CRACK
ASSUMING RESULTANT RA- >0.33

01 C a A
- -- -.... ~ __ POSITIONPOTL-.

2.625 FT

HYDROSTATIC POT ENTIAL
9.625 FT x 62.5 LbCFx 60!.56 PSF

19 FT x62.5 Lb/CU - 1187.PSF

LOADING NO.2-LINE OF CREEP
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_____ 7 EL. 50 2z

El I3 E 3 '~

601.56~ 3PIT ~ - 185S

BEARNG PESSUE ~I7.7PSP

EL 433-4 3

60.6dF82' 26 42'1 18. 5
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C3 I/5X 2-9- 0X /,70 S&Z, /Z. 1-S 70o3/ Z

C.S- Z. !T )(5.O2S( 4-2C IN/00 f,
1f 4. z 5sX.~ /b2', 0 -9s. /93

/Z5oxo.5 Xj 
zw 2z6

V- 
7s~

LF -k s-Yx'", -s 73Z9 / j7 f0Z, C/

b/.r S-75/ ( ,o1S 'qXZS 2/ /0.9 /O/S-

,IKTZ /7?z O ThV s- -271I 0,

W z.6 /c ? 0.- Da .3 l(

&ThA 'C &k S~~ C 9 E uarP.d ~/~ ? ~ /" Z1
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~~~~~L ~ ~ ~ & 4C____________3__

015 .7 5 Fl- c .2p13

LGTH OF SEEPAGE PATH -225.75 CRCK
ASSUMING RESULTANT RAiIO a 0.25

1I.077FT x 62.5 LbCF z692.35 PSF 22T

HYOROSTATIC POTENTIAL 22FTX 62.5 LbCFa 1375 PSF

LOADING NO. 1 LINE OF CREEP
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EL 65LOADING NO. I

EL. 50 _______ __

PASSIV Id1 W I
1,292.23 2

Lb/LF P2

692-35 PSF 1375 PSF
PASV WATER FRICTION +-ADHESION WATER
EARTH

692.35PSFL UPLIFT -U, 175

18. 75'ASSUWED
ZCL04 CALCULATED

fBEARING
1480 PSF TPRESS1JRE RESULTANT RATI--RE28Al

SLIDING SF- 1 .7
BEARING RESULTANTm 14,826 Lb/LF

STABILITY LOADING NO. 1
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SLIDING FACTOR OF SAFETY

Allowable Strength Factor of Safety Definition.
Equate the driving and resisting forces acting on the wall
by applying the factor of safety (F.S.) to the soil shear
strengths in accordance with the following relationships:

= Angle of internal friction of soil
@'- Developed angle of internal friction
C - Cohesive strength of soil
C'- Developed cohesive strength of soil

TAN0'- T .

C. - C where q - C' in tons/ft2

General Solution Procedure for Hand Computations.

(1) Assume trial failure surface.
(2) Assume F.S. for trial failure surface.
(3) Solve for developed 9' and C'.
(4) Calculate developed resisting forces on wall -

FRICTION + ADHESION + PASSIVE FORCE.
(5) Compare developed resisting forces to actual driving

forces; if they are equal, the assumed F.S. is
correct for assumed failure surface.

(6) Repeat Steps (2) thru (5) for all possible failure
surfaces.

(7) The actual F.S. is the lowest value obtained from
all trial failure surfaces.
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3-6 COMPARISONS OF RESULTS.

3-6-1 Load Case 1 Stability Summary. Note that the resultant is outside
the kern, with full hydrostatic pressure extending underneath the

base to the point of zero bearing pressure:

Hand Percent

Item Program Calculation Difference of Hand

Resultant ratio 0.24 0.267 -0.027 10.1

Sliding factor of safety 1.73 1.7 0.03 1.8

Bearing pressure, psf
Toe end 1,447 1,480 -33 2.3
0.0 at X =9.93' 11.97' 1.79'

Weight of neutral block 41,377 42,800 -1423 3.3

*This is an iterative process. The program iterates an uplift until
the change in X is less than 0.01 ft. The hand calculations were
not this accurate. See the calculations where the base width por-
tion in contact with the subgrade was assumed to be 18.75 ft and
calculated to be 20.04 ft, a difference of 1.29 ft. This is compar-
able to the 1.79-ft difference in this comparison.

3-6-2 Load Case 2 Stability Summary. The base is in contact with the
subgrade over the full width: Hn ecn

Item Program Calculation Difference of Hand

Resultant ratio 0.3611 0.364 -0.003 0.8

Sliding factor of safety 2.68 2.7 -0.02 0.7

Bearing pressure, psf
Toe end 1,152 1,279 -127.6 9.97
Heel end 104.8 127.8 -23 18.0

Weight of neutral block 38,073 39,955** -1882 4.7
38,547t -474 1.2

Bearing pressure force 15,713 17,590 -1878 10.7

Uplift force 22,363 22,363 0 0

*Original computation.

t Recomputed value.

The (creep method) uplift force compares exactly, as it has for all
other comparisons not shown in this report. The only significant dif-
ference is in the bearing pressure force. The difference becomes accept-
able when the recomputed value is used, since the difference in original
bearing force is a result of the difference in weight of the neutral
block.
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3-6-3 Structural Analysis from Load Case 1:

Hand Percent

Item Program Calculation Difference of Hand

Stem moment at base 81,328 82,902 -1574 1.9

Stem moment at base
f , psi 18,835 20,711 -1876 9.1

f , psi 959 927 32 3.5
C

Shear at el 46.93
Force, lb/ft 9,073 9,841 -408 4.3

Unit stress, psi 30 31.3 1.3 4.2

n (E /E ) 9.19 8.73

kd , in. 0.287 (26.44) 7.45 0.14 1.9
= 7.59

Stem axial force at base 6,040 0 6040 --

The significantly lower steel stress from the program is expected from

the fact that the 6040-lb/ft axial compression is neglected in the hand

calculations. The concrete stress is greater, as expected.

35
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CHAPTER 4: PROBLEM V3

4-1 DESCRIPTION OF PROBLEM. This problem is the same as load cases
3 and 4 for Example A in the User's Reference Manual. The exam-

ple deals with an analysis of a complex retaining wall. Load case 4
differs from load case 3 in that it has concentrated and distributed
surcharges. These are the only load cases from the example which are
activated. The only comparisons are for the surcharges because the
other calculations are performed by the parts of the program that are
verified in Problems Vl and V2:

C445cv. -bS7'4fig~&1K,*1// p/tc, C./kac 4.. svl

0 C6A.se) too fe IV

I el. 813 2

e4

e 7 Z-,1

FTl
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4-2 DATA PREPARATION. Paragraph references are to the User's
Reference Manual:

list variable page default valuesname name number flood' wall - retainn(I wall-

SEEP KRACK 3-8 1 (yes) 2 (no)

SLID NSLIDE 3-9 2 1
FSMIN 3-9 1.5 2.0

SOLP NPPD 3-15 (3()

* .4 , AN q rys/s oi- Cezr~p. x - 7 /,,,4z /.

J~~~~~(,c Q6 , Ae, 6.4s, 4. ,,t ,"- We) x,," ,',

C. r,1 -4, A ~ p~.3 d <, sa ,45 / pP.,,, Z). .,, V,4Z..3 -p',i /s .

SPAZ 7 COc'A'7 C-4 047S 7
"'-C 4eC Yp~

" SPT7 0 3C.o CO /2o, o

7Li,-- .-. 'la y 4-, , , j' ""., -- SPT" i

4-2



C. .5041 OVc, Cr - 074;' Js J/ 5oerli ~f~~

SAw' ~ 3.0 40,0 /2-0,0 C 00c I
On C.4 44h

E1e-AAll-. F/N/f h'&D 501L Suk FAd D4~r /2--.

/2fC.

AfSS O (2 .Ai

-7LZ7.0 tS

~~'e,/5#~ foPJ71V~2 -

t7.r



F&I#AdnOA/ IPMI/bY "U/2AW7TU PIP;- IV-
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DATA FILE:

1.000 INIT
10jo 2
1020 R
1030 H
1040 NAME ANALYSIS OF C:LiMF'IFX hEIAININO IALL

1050 CASE 2 3 4
2000 SFT7 0 330.0 0 0 120.0
20 10 SPI 0 30.0 0.0 120.0
3000 SSl 0 77 0 100.0

3010 5SHC 0 07. 29 6.0
4000 SFPE0-, 10.0 0 0 1.0 10.0 0 0
"000 SCFV 4 400.0 0 0 800. 0 4.0 400.0 7 0

',jol0 S:WV 4 600.0 3 0 0.5
6000 SEEP 3 7'.0 84 5
6010 SEEP 4 77.0 845

7000 (WI A 07/. 5 0 C C
'0:1 LA 11.0 10 0 12.0 0.0
70 '0 (LAS 1 0 O. 0 10. 0 0.0 0.0 C

.70'0 iP Al '> , 
,  18.0 100.0 0 0 100.0

7040 WI.AH 18 0 C 2 4. 0
R000 S I I S 1 0.0q5 I 0.09
R O00 SIL 1 10.89 0.9
902'0 S LO 12I 1 0. E1719 0.09
90O0 ii'.A rE
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4-3 TIME-SHARING TERMINAL INPUT/OUTPUT. Note the use of the TRCE 1
command:

*FORTRANI
*RUN UESLIB/TUDA, R

10/02/80 11.159

pRWWE NDA - 713-fl-" 07
T-WALL DESI&4^AMALYIS

MEL 1.0 AUG 80

FOR~A ~ E REOR TFILNERDEERCIU

ENTER NAME TO BE USED ON REPORT FILE IDENT CARD, 12 CHAR. MAX.

ENTE EOUR MALUES ACNTD NDABIER SU

ENOT EOG A AUIAESRTR FCMAD R OB ENTERED IN DAT LIST- SEE

TRAILING VALUES SET TO 'C,

NOT ENOUGH VALUES ENTERED IN DATA LIST SPEP
TRAILING VALUES SET TO 'C'

TRUATEIN VILES RSET T C

*DATA FILE PROCESSING DONE
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* RETURN TO INTERACTIVE INPUT

COMMD
?TRCE I

9U14 AFA

118111845 ON 1V" uNli

1181445 O 15 345

111104 1ON IV 15

1111147 ON 1 '-I

11111s49 01 IS sen
1111elS3 ON IVSa/

THE RESULTANT RATIO - 0.342. FOR LOAD CASE 3

THE RESULTANT RATIO • 0.3S41. FOR LOAD CASE 4

11:12ISS ON to/ 2/S

FINAL FACTOR OF SAFETY AGAINST SLIDING - 0.94, FOR LOAD CASE 3
BY SHEAR FRICTION METHOD

FINAL FACTOR OF SAFETY AGAINST SLIDING - 1.01, FOR LOAD CASE 4

BY SHEAR FRICTION METHOD

11:13:S7 ON 0/ 3/83

11118:57 ON 15/ 2/N0

TOTAL CONCRETE VOLUME * 3S.38 (CU FT / LF). FOR LOAD CASE 3

TOTAL CONCRETE VOLUME a 36.38 (CU FT - LF), FOR LOAD CANE 4

1111:tal ON IV a/ie

111131 a ON IV a/@*

ENTER 1 TO SEE PLOTS OF THE DATA ND ANALYSES
(MAKE HAD COPY BEFORE CRRIAGE RETURN)
(NOTE: DO NOT ENTER 1 IF YOU ARE GOING TO RUM MODULE WD.)

ON • TO OMIT THE PLOTS'P1
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?TR IS REUR 1'O IN1ERATI PUT

CO D

11.11:45 ON 14W an$e
1lllis: ON IV. 1/I0
111814S 014 IV a/ft

11118947 ON IV1/i/I

1111849 ON 10/ a/"
llst1aS3 ONIf t/ a/810!

THE RESULTANT RATIO : .34aa: FOR LOAD SE 3

THE RESULT"ANT' RATIO - 0.3S41. FOR LOAD CA"[ 4

1t1121S OIN It/ 2/lie

FINAL FACTOR OF SAFETY AGAINST SLIDING - 0.94, FOR LOAD CASE 3
IY SHEAR FRICTION METHOD

FINAL FACTOR OF SAFETY AGAINST SLIDING - 1.01, FOR LOAD CASE 4

BY SHEAR FRICTION METHOD

l111S? ON to/ 2/80

ll12:5I7 ON I' Z/3S

TOTAL CONCRETE VOLUIME 31.38 (CU FT ' LF), FOR LOAD CASE 3

TOTAL CONCETIE VOLUME a 31.31 (CU FT / LF), FOR LOAD CASE 4

11i1,9 ON is/ /n

11t133 2 ON is/ a/**

ENTER I TO SEE PLOTS OF THE DATA AND ANALYSES
(MtdCI HAD COPY BEFORE CARIAGE RETURN)
(NOTES D0 NOT ENTER 1 IF YOU ARE GOING TO RUN MODULE WD.)

OR 0 TO OMIT THE PLOTS
')1

11*13:49 ON 1*/ 2/10
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NOTE --- A ELL WILL I1l14 AT SELECTED TIMES
TO ALLOW YOU TO RAKE A HIDCOPY IF
YOU SO DESIME. TO RESUME EXECUTION
SIMPLV ENTER A CARRIAE RETUN

ENTER I TO PLOT INPUT DATA
a TO PLOT FORCES AND MOIENTS
* TO TERMINATE GRAPHICS

91
ACTIVE LOAD CASES

3
4

ENTER DESIRED ACTIVE LOADCASE
OR AN 9 TO RETURN

?3
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I
a liII
£a
-J I

H
z
I..

xw-a

*
S..

I
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ACTIVE LO*D GCWS
.*... .f. .. So

3
ENE DESIE ACTIVE LOADCA6E

94 lt N 2TO RETURN

/4-14



Ii I
U
£
a
a

K
z
hE

I
U

U
hE

I
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ACTIVE LOAD CASES

3
4

ENTER DESIRED ACTIVE LOADCASE
on A" a TO ME1IU

ENTER I TO PLOT IPU.T DATA
2 TO PLOT FORCES AND NOME~NTS
x TO TERMN ATE GRAPHICS

ENTER 1 TO TURN PLOT TRACM OFF
C TO CONTINUE WI1TH TRAC E ON

(WILL OtEEMTE LARW AMOUNTS OF OUTPT)
a TO TERM INATE OUTPUT OWAHICS

ACTIVE LOAD CASES

3
4

ENTER DESIRED ACTIM LOADCAE
'p3
TIPE IN MEMER NUNUE (1-4)

STE --- I
TOE -- a
KEY -- 3
HEEL --- 4
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Po 11-0
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OTRI TO PLOT ANOTHER MNER
0 TO COMMA~u

'11
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______ 01
U, - - ___ -

______ S

I I-
t1~

I-
___ ___ um~

ci
8.4

* 4gb

* *

a

16.
U

------- 7 / '.4

/ --

x

*8

--- ___ U

U
U -- ---- -4

- - -.. - - 4u
U 1* *

U

Al
I I I I I

WZ*d~m ILOSUW ~'.J\ 1 6 ~
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ENTER I TO PLOT *"*THUN rdIER
@0 TO OTINUE

?I
TYPE IN MENER NUSER (1-4)

STEP -- I
TOE --
KEY -- 3
NEEL -- 4

?p4
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EYII To PLOT AOTM m an~g~6 To cowlr~

TYPE 1" ijMgm HWIIM C1-4)

Tt--- a
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EMME 1 TO PLOT ANOTHER IUNER
0 TO COITIHUE

IWK IN WUHIM FUIUER (1-4)
STEM -- I
TME --- amE --

HEEL -- 4
74
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ina

c
0

IS

40

vief
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ENTER I TO PLOT ANOTHER MERER
0 TO CONTINUE

7.
ENTER I TO PLOT ANOTHER LOAD CASE

• TO CONTINUE
7@
ENTER I TO PLOT INPUT DATA

a TO PLOT FORCES AID ROMENT$
2 TO TERMINATE GRAPHICS

S UPDATE FILE RESET

I CONMAND-DATA PHASE ENTERED

?END

ENTER S TO SEND REPORT TO ADPC TERMINALOR 6 TO SAU IT AS A PERMANENT FILE

OR I TO DETACH (DESTROY) IT--
75

ENTER YOUR ADP CENTER TERMINAL MACONI STATION CODE
9

*IUMB $ 193:3A

your update file for future res.tart is namd EXV3UPD
stop OK (relese unneeded files)
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4-4 REPORT FILE PRINTOUT. This printout was made with the full de-
bugging trace on. Note the additional output resulting from the

TRCE 1 command:

I1g1j431 ON 10/ I/AO

NfOTFS Tn EXPLAIN SPFCTAL PRpNTntJT THAT MIGHT BE IN THIS FILE..

TH VALUE "..t103UE,10 1S tISE) TO OCNOTE AN UNDEFINED ITEIm

THP VALIJ ",.. 1 , 11" MFANS THAT THE nFFAIJLT VALUF WAS REiJFSTE0.

A "mFmf4RY FAULT AT ... " HESSAGE P~rIRABLY MEANS THAT NEFOED DATA 18 UNDEFINED,

fNn nF NOT S,

r0rMAN D FNTFRFMI
IN! T

A- ALL OATA RFSET FOR FRESH START .0

r()MMANr) ENTEREDIl

cnmMANfM ENTFRFFIh
H
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6AL r Cj AIJWr n71 HF A l4YfR A( LI C P T AIN ING wALL

N&.F ANAIY T nFl COMPLFX RETAINING, wJLL

CASE ? A

Cnm,4ANr) fNT Li~O
SPHI m ;n.() 0.0 120'n

NOT! ENIIIGH VAL IFS PNTFREn IN DATA LIST $ PHI
TPArLINCZ vAtIIFS SP T TOl 'C

Cn'MAND) fNTFPiFDI
SST ft 77fA 10,0

CPl"AND FNTFPFI)I
SS"C m 87.pq 6.

rOM#AAND) ENTFLFfl
SPPS tA,0 0.0 120,0 jR,a 0.0

Nfl! FNflII(,H VAt.IJf S FNT FI ) IN OAIA LIST *SPE3

TRAILING. VALIUES SIFT TO PC#

CO-MANTD ENEFI
SCFV ai '100,0 ? 0.0 4~O01.0 uin,0 7.0

NOT fNnlJGw vAI 'FS Fi4Ttflr) IN DATA LIST *SCFV

TRAILfNt, vALIJES SF1' TO NC'

Cn-mAND) FAITFRFn,
SCwv qI hm.ft, 3.n 0.,

NnT ENOUGH VALUEFS FNTEFO IN DAT4 LIST *SCV

TWiAILIN(G Vh IFS SFTO 'nC'

COmmAND i'jTFNO
SFPP 3 77.0 MOPS%

Nn? ENOUGHL' YIF'S F~IlTfR~li IN DATA IS1 * SEEP
TVATLIN1 VAF 'IFS .9FT TO 'r:

Nil? E NOUH mv AL OF PNT f FDn T N OA TA 13S 1 SF FP
TRAILINdG VAI liPS SET Tn 'CO -

wLA 817,% 2. C C

Ct)mMANin FNTFRFrI:t
.LAI3 11,0 10,6 12,0 0.0

At A 1 12,() 0.,0 18.0 n, 0, n

COMMAND FNTEFOI~r
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rI-mANr) fFNFPFI

-L A Ht l. n C ? 4 n

C n'M A Nf f NTF 9-F )

(O"ANnl FNTF Rf 1)

S 4 I I fl.AQ I n,8'9

r r)-4A Nn F - TF N f)
S L4 1 0,mq 1 049~

CO-A4ND NTFRrrI
ijPfl A TF

N

P r) ATF F L f WEIF t

IrO'-A~ FNTFP~Ffl

?rCF I

Cfl-ANr) FNTf NFn3
WIN F A

ANJALYSIS OlF COmPLFX WFTAINING wALL
lilsAi (1 ON ItV /80'~

UF((.IN 8A.SIC SIARIL ITY flATA CHdECK

fF AI)L T VALtE OFl h2,SO000 tUSFD FOR GAMAW (LOAD rASk 3)

flFFA~JL 7 VALIFk OF lso.000fl USEDn FOR GAMAC fLODAD CASE 3I

F FW AM VALIUE (IF I~nnn (I~fO US F FOR FSS ftLOAD CASE 31

DeF AuLT VALUE (IF ?*000000 UjSED FOR EXV, (LOAD CASE 3)

OF FAuILT VALuE OF 0, UISED FOP UCExS3 (LOAD CASE 3)

)F FAIILT IvALUF (IF n, *USED FOR WCE 45d (LOAD CASE 3)

O)F F A'UL T VALuEF nF 0iq * s FOR iCFXS (L5 OAD CASE 3)

Of F hulL TVALuEF OF 0.* usED FORi ujCfF SI1 (LOAD CASE 3)

rOF F A "L T VALiF OF I Ii5f r F OR IICl4F52 f 1.AD f A SF I

rOfF AtL I V ALI JF n ; II5ED0 FOV h:F F Z IDnAn CASE 3)

')FF A 1L T V ALiuF OF 0) i uSE -FPop uC HF 5 (LOAD C ASf 3)

nfF A ILT VAL 9i nF e) t- F5 n FOR UCHF36 MLfAD CASE I)
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lFfaI T V At F OpF I I CS' k.l I ~ U flAO CAS ) I

4( -'LT vALl t' F i, rifinn 9H I, Fnp iirAR t OAr CASE 3)

'FF AlL t VA , I' n * lf) fP1 S F f rlJ ip f.r (OA rASf 1)

; 4A)LT VALIF OFr IISP r) FO IFWOC (LOAt rASE 3)

OVF AULT VAL,14 (F I 5,ES n FPO IFOIAO (LOA CASE 3)

r)Ff-AULT VALIE or F .0'0c i SFrF FOR CFMA (LOAD CASE 31

r )FFAIL T VALi. C F n . IS 11 5 3 ISFO FOR RAIN (LOAD CASE I)

OF FAlILT VALLE OF ? lI1Fr) FOR KRACK (LOAD CASE 3)

0 rFFA IIL T VAI1,F (I F ,.000000 11FI ) FSmIN (LOAD CASE 3)

) FF A I I LT V AL I,I F F I I ir) FOR NSL IOf (LO&O CASE 3I.1

r) t F A 1'1 T V A L S r: F IIFO FOR HGSN (LOAD CASE 3)

1 I'SI H( Lr F r(I ONO tlOf F I 'Fr) L Fl I &S IS (lo&rO CASF 1)

• w S It IIt 1111 n I N. O 1 ~ I N k ) LEFrT AS IS (LOAD CASE )

% n , n;( L CI MN UrtNnEF ~lI NED LEFT AS IS (LOAD CASE 1)

b HS(LCI FflND (INDFFlN)D, LEFT IS (LOAD CASE 3)

I v.al',E OF w S 5(LrT I niNO b. 6000 IN S/R CHEKRT (LOAD CASk 3)

f)F I LT VALUE OF P jISFn FOR IFwOC (LOAD .ASE 4)

')F A'.Ly 4ALIF OF I UsFr) FOR TFSOm (LOAD CASE 4)

.F PAlILT VAL Of" OF I n0110 oO tjlFO FOR CFMA (LOAD CASF U)

P A-t T VALIFF OP , 3 3A133 ulS3E0 FOR RRMIN LOAD CASE 4)

OF F A',L T VAL iF Oi 2 liSF r) FOP KRACK (LOAD CASE 4)

0'F FAIILT VALIJF oF 2.0non0 I5F 0 FOR FSwIN (L AD CASE 4l)

OF F AWLT VALISE OF I USED FOR NSL I E (LOAD CASE dl)

Di' FAIHL T VALtF OF l, I1FD POP 4GS, (ILOAD CASE 9)

USI0(L1F, IN D W!nfrTNP', LFFIP AS IS (L.nAf CASE a I

1 SI(Lr) PIi-II I' nFFNFO, LP-F T AS IS (LOAD CASF AI

- r) SP (L CI lNn HNrFF (NFr) L F AS IS (LOAD CAS" in

F 'll("t) rl'j,,N INnF INEn, L FF AS IS (LOAD CASF i

11 lJ 'IINF k3 (r lilNr * bInnnO0n IN S/P f"'IPKPT (LOAr) CAbL 4)

)- vi I 'P rF' F 5 5
z ~ IP I 2 1 nnoilnn I N v,/ R twI PT L [fnA 0 C I St ~ )

VAl'a PF F I rounD ?.,f.nnlonfl IN S%/ rwFKQT (LIAf) CASE I)

f) F Al ; I 7 vA L
4  

1 I=O n n f n n nEP0 O - , SkH (ILMOUT (ASi 
"

)

r'S A, vat -I , r n ,sFr) FOp rl'qIH (I nAr r AsP S)
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AMALYSTS OF COMPLEX RETAINING~ WALL
1111: aI ON in/ I/An

AFGTN PART P OF STARILITY nATA trdEcx

ANALYSTS OF COMPLEX RETAINING MALL
JIhFA QJ ON 10/ t/80

A

PR XY-
VARIA4LE TmT ,S AS91(6NEn nFFAULT VALUF OF 12.00
VARI ANI E TmTNA ASSIGNED DEFAHLT vAl UEF OF 12.00
VAPTARLE OK &Y ASST(NEO) DEFAULT VALIIE OF 0.
vARIAMLF HEELw CALCU]LATEO T.-im (BMWriwa.TSR)
VAwIAALF H S A ' ASSI(NFO OEIAIILT VALUE (IV -. 14F 31
VAW1A40L ITiSAME (JNOFFTNIO. O
VAOTAHLF If4%AuE ASSIGNEn DEFAULT VALUEOF.
A YwALL
VAUAIARLF NSA4 rALCULATEp OR DFFAtULTFD TO CLOSE CnOODINATES,

H19PR 2 0,4IEII IN/FT.

COORDINATES OF CowNERS OF WALL CROSS.SECTInN

).CO7'ROINATFS ARE # TOMAArU HEEL PROM BASIC wCQXI~.G POINT (HAP)
Y.CoOIwOINATES ARF ELFVATION8A

Pr. x Y DESCRIPTION OF POINT

I n. AF?*n~fo MASIC WORKtNG POINT a TOE.SIOt OF STEM TOP
? n 7u*0000 AnTTOM OF TOE.81OF FACE OF STEM (Al TS1)

I .la,0000 AFTwFEN TS1 A.,D T32, ON TOP FACE OF TOE
Li .?,Oflflt T', 0 nn0 TOP Of TOfWT v AT OU)TER END OF TM?
11 p*VVOOn 72?*;rVV TOE END OF PASE It AT RTF I
ts QnoAO T7 * qon TOP OF TOE-8IDE FACE OF KEY

7 006n 77.5nofl fRfl77M OF TOE-SlOE FArF OF KEY
A Q*nnon 77.sno0 6HOTTUM OF HEEL.SIOE FACE OF KEY
q nV Voo T?,fn0 TnP OF HEI'L-SIOE ArF OF REY

I ( qIVfnm 7P*.00fl HFPEL END OF FMASE
it QVAOV) lij*Onn TOP OF HEFLT? 2 TOP OF OUITEr END OF MIL
I, fsofl0 7LL*sVfl0 MOTTOA OF 4EELaSIOf FACE flF STEM

I A ~II on500 87MOn TTO- Or F MEL.SIE TOP PANEL OF STtm
i u .rO n 0A lsono TOP OF HI EL.SIOF FACf OF STE"

f UNrT, VS. 0 T8LINIt' PROM xw 1.000000
SF.0CT, Vs,. a MTqun P LO RO. v a I.-Ino0op

0INCT. YS a Al.UNMT FROlm v a 1.V70(LO
SFIll.r T yT,. S pTUV IRO V s u 0 n P

*ALL STFW.
s,..

fSL (' 'a 5 aU
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7 A0-A099 377 ARMY ENGINEER WATERWAYS EXPERIM4ENT STATION VICKSBURG MS F/G 13/13
VALIDATION REPORTS COMPUTER PROGRAM FOR DESIGN AND ANALYSIS OF -- ETC(U)
FEB 81 W A PRICE, R L HALL, R L MOSHER

UNCLASSIFIED WES-INSTRUCTION--81-3;, 00EEE0000EEEhIhIhIIhIhIIE
EhIIIhEEEEEEEE
IIIIIIIIIIIIII-
EEE-EEEEEEEI
lllIhEEEElllIl
EIIIIEEEIIIIE



VOlL 11 13.3 *VnLi M 0 1.3 OUT a Z'0..S
Si,,.
SiJMVF a ?flfO.0 *5I1IMP a fl* .31UMinI a
SIAMw T
VOL a 0. *vnLwmM to d* #3w7 a 0.,S

S04VF a Po0ft~*f .I)MNF a 0. S)M~U 19,
SUM;.?
VflL So #, V0LM(1M * 0l 1 .5.1 Usw M 93*8*5M a ISeS*Ss
slim

0494fa .flA* .SUMHF a no 0SLIMMOM 0 "191

4iALL STFw £pjo H&SF

VnL *3.0 .VOLMOM 3. *o .5.T a onft'sm a 415060

Slim
ShImvF P9411.011 .911MF a 0, ,SUM1MOM a 7009,4

vn . Omn . W a 391.RSM a 1096.9

SM337%smFa 0, PSUMMOM a at06,3

I,*5IJMPflM

V0 aa.Y ~ nA sn 5 1U

5111VF a SIMN.3 UMHF a 4 * S jMM M a 22( 28.1
VOL 2 0 Vn~mnma A. 5Tiw; n ,?Q 0

51I0 56h1 I)MF A bMOOOI .O1?

STFIIV.HAAF? 500il0Of

16.snn 9*nnooc 00000150

10 ,)500flr I,01100 5?,qoooT 1,00000l~

899009,l 07.90 879907 *000
77unlfl 0,tf00l.l 74,0000 -P.00000
0.2flf0a0 .29000 70.0000 9.6200

Ig'Rnn .00"0 7,SOO4-4100

72.15nnr,~~ _________7,____1, 000



I? TIT? ITI JAN
5*0 47 45

I I? 10t ?A

I T IT? III ISN
30 37 11t

S/H 4P~nI~LF ENDS WITH PRI)P(! AS 1 2 1 TO ISisl
499009. 060.0400 77,0040 0.
?7.0000l 0, 87,43000 000
87.16000 1900h00 67,1%000 1,00172
A7,0551 60,0000 97,2000 49900,

.60,6000 77,0000 0, 77;0000
A99001. 1.001?? 47,4453 60,0000
97.P900 Tt". 2000 25000
.,0o00 74,0000 0, 74 0000

0r, 14000 0, 77.6000

A99014. 1.0017P 87,N553 1.130000
hu,5000o 9.00400 74,0000 9,0000
7a2q500ft 9,00000 72's"00 9.00000

FIINCT, ys" a Ap.7q000 PROM X a 4,000000
IN~ FC 9 -. LC, ISE *3 60
PROPII),JuI,1Sf a

499009. .A01 .0 100 71,0 000 8,4000
??.noon 0. 77,0000 0
47,5000n 1.00000 67,14000 1,00172
117.4%%s 10.040 92,4460 60o,0000
97,2900 499607, .8.,0000 1770004I0, 77.0600 499001, 1.0017?
817,u% 34,9070 92,1170 A99010,
1.0017? 47,45553 1,50o000 74.5000
9, onrod 70,0000 9,n00000 7P.5000
899410. .ftnono 12,5000 0.00
74,0000 n, 74,0 t0o0 0.
77.41106 499023, -60.0000 77,400
.,5nal00 77,0000 e4,00660 TP,5000
9,0n000 72,5000 11.0000 TP,51006
34.94A 9?,040A 60,0000 97,21100

fND OF SIR niITPR1

1-F-JM OF SIR I~NH .
~ N wG'4?

e.. riJl p 5/a Go- T ...

7-- END0 OF 3/R NT..
~ N WGHT

.. ND OP SIR WONT see

v-- ENI) Of SIR WONT ...

SU51MS IN wISOIL FnR LAYERS to 2. FES
slim
SUm'VP a 14216.? ,SUmHF a 0, ,SIIMMOOM * 113097.0

le $1110 TN WTSOtL P00 LAYERS be 7t
Slim
5IINVP a j4934,P *StjNNP a 0, gSUNMO0 8 119617.0b

IN WG4M1N

... (NOr SIR wMNT .

.. Fkft OF SIR MISOII '
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ANALYSIS OF Co"PLIW SETAIWING WALL
111141 7 ON 111/ 1/80

R EGIN DATA CHECK FOR ACTIVE FAP#TH PRESSIIREs eoSopuyAyvoN

v. nlw(LCI fohI~fl uNnEFINFft. LEFT A8 IS (LOAD CASE 31

3HSIUC) I ON oruirsI leonF JNFO, LEFT AS 1S ftOAO CASE 1)

x wnsPLC) F01gInO UOEFlNfO, LIFT AS IS MLAD CASE 3)

I. MR?(I r) Frlfl IN iIFF T Nt Me tFT AS IS (LnfA CASE 11

3- VALuF OF' wSSMIt 101u141) a b*flolfloo IN SIN CmFKRT (LOAD CAbE 3)

NSI)RL AT NfrINNING OF SIR SulRFACfv I

"isI 87.29 RIO n.t? "F8113.50 SPusZA.flO

v. vALUF flF FS5 FOiJNn a 1*fl000OO IN 8/P CHEXOT (LOAD CASE 3)

3, VALUE OF p~w FOUND a 1.000000 14 3/P CNXY (LOAD CASE 31

N VALIUE (IF HSSSH FlLD~nf a 6*flO0000 IN SIR CHENRI (LOAD CASE 3)

3- VALUE flF nT5Sw FOUND a 0. IN SIR CHINPY (LOAD CASE 3)
mpg 61,50 Spa I.'fl SINS P7.29 SINS 0.17
F. ?0*09 qr. 0*P7 "NS~ 41029 MIMS 0,17

1 9.00f AR79
2 10:9-t 92.45
1 169.85 115.66

NSIIRt AT FNn (IF SIR SURFACE a 2
SURFACE I rnAMAIP0.00 rOua 0. PHIS 30,00
.SIJHPACE 2 GAM~AtWf.00 COn.0o. PHIS 18.00

rA-AS;P(Cl FPOUNn IJNnEFINEO. LEFT AS IS (LOAD CASE 1)

VVALuF ')F GAMASICLC) FnuJNr) a 120.0000 IN S/R CHEKIT (LOAD CASE 3)

3 VA~UE nF COnwi(IC) FOijND a 0. IN S/P CHENO? (LOAD CAGL 5)

V vALoE flF P'411(LC) FnIINO U 30.00000 IN SIR CHEEPT (LOAD CASE 3)

OFF All T VALliF OIF 0, IuSED FOR nfLTAICLC) (LOAD CASE 3)

23 lAASF(LC I FOUNn lJNnOr I NF D. LEFT AS 1S (LOAD CASE 3)

v ONAF?(tflrm OjNn luNI'IFINnefl LEFT AS 15 (LOAD CASE 31

x U440ML) Fflhi'm' IINntFINED. LEFT AS 1S (LOAD CASE 3)

us3 IiA(tC I FnoINn ImnOFI NF n LEFT a - I S (LOAD CASE 31

4,( raE? tLi I iNm LiyrI NfIND LfT AS IS (LOAD CASE 11

3P01 RA F( Fn 11 (lNnt OF I %F n LEFT AS IS (LOAD CASE I

I.KE~r oflll&v I ( oiniNOF I NfMe LEFT AS 1S (LOAD) CASE ;I

D30 W(L C) vnjim 110F I FO Me 1T A S IS (LOAD CASE I I

3VALUF uPF FLowH(LC Fnougrf a Aoij*%fll IN SIR CHEER? (LOAD CA5S 11
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THE VERiTICAL IIoCNEMENT 0 1,60 PT. WOOF WALL POINTS u

WALL PT, 9 v
1 9600 88.79

NiuMBER OF SOlIL LAyfRS Bt

SOIL No. GAmMA COm PHI DELTA

I 1Pfl.00f 0, 10.00 0.
SOIL NO I KA st***** XAf 8 0o
WATER EL, 8 9400f ACCEL a 0, BIETA a 9046

FLEV ATBOTTOM OF SOIL I a 72,50,
LINE LOAD I NAG m 0s 0137 8 0.

MAG OF IJNIF LOAD a 0, MaST TO LEFT END U 0, oily TO RIGHT FWD. 0

FNTFRING S/R CLASSIC ;MOM MODULE SAGSP

YNPtIT OAtA FOR S11RPnUTINE CLASSIC

NACKFILL OSCRIPTION

EJUIV, SURFACE SLOPE a 94

INCREMENT LENGTH a 1.00

RACKEILL SOIL DESCRIPTION

FROM IO UNIT WT PHI1 C NA

(FTI (FYI (PCFI COWG (Pap)

SUJRFACE 72,410 120.00 30,00 0,

WALL 04RFAN POINTS

POINT IsCoORO VeCOOR0
4nf cry) (FT)

I9,00 AR'? 4
9,00 72's0

DATA fhOw SUIROUTINE CLASSIC

Cfl#itnoOS cOFFFIieuNTs or ACTIVF EARTH PRFESSURFS PORI

f,3711

COORDINATES Awn STATIC ACTIVE SOIL POFSSUREI
P11W IACm SOIL LAVFR

fooRonNATF8 ACTIVF ACTIVE
AT WALL (FT) PRESSURE CowF

x V (Per)
9,00 88R*79. 0, 001711
9.041 A4150 191.01 0.3711
9.06 144's" 191.01 0,3711

*.On TlS IA,05 083711
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STATIC ACTIVE SOI. fopaCES

v.tfnnan Sf11. FORCE CLSIFT)
(Fri H"UIZOMYAL VERTICAL,

a, 7,42 0,
A71404,53 0,

A6.74 R9,0% 0,
R5.19 133,50 0

A474Ih .73 0,
A3714 POnh 0.
57.79 227.SIl 0,
R1.14 ?4A,80 0,
pt"l 74 270,14 0.
79,79 291 .11 0,
?6.74 31P,05 0.
77.70 334,19 0.
?6.74 3%S.52. 0
75.79 376,.8b 0,
?4,70 S9$119 0,
73.70 419.43 0.

?2.1 28179 10 0,

N N,79 7,4?0 0, 0* 0.
9 50,79 U4%4 0, 1% 0,

Ifl? A9,05~.% 0 0, 0,

77.7 ~ 1oi 0,0,

t'J 7579 176,7; 0, OF 0,
A%,7q ?Ob,nP6 0, 0,

IA 1,70 'J19,95 0, .0

in 7970 17191 0, 0. 0

~IfLA~SO STATIC SOIL A ACMPG tip

ITrp 7P7 0, ast nL#(I.
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HnI40IOWTAL ACTIVF FART" PRESSURES FOR LOAD CASF3
FnR CI.ASSICCCnLlmg) ANALYSIS IN SA (END OF HNrEL)

nLiTPIJT OF ARRAYS No 114. &NO Y" IN MODUJLE $A PtOR CLASSIC ANALYSIS,

FLFVYTON INCRENFNTAI. WMRIZONTAL INCREM4ENTAL I4ORIZONTAL
STATIC FORCE EARTMOUAKE FORCE

(FYI (titsIF!) (LOS/FT )
... ... . ... .. ..... ... .. ...... * q*

ga'741I 7,0412 0
87.7qO 4,WIP Op.
Afte.7fi 89,0~ Ot's"

8-7n133.55 of
84.700 116,71
F13,790 206,fl 0

sp-ql227.%1 0
5111790 ?46*Ru 0
A0.*790l P70,15 0

79,790 291?,51
77,790 312,84i 0

7s,7Q0 47A.Rh 0.
Ta ,790 40A,19 0.I Tp,790 4191,10 0

FOR THE AROVE LnAO CASE. THE OtSilITANY FORCFA ARE$

PESIJLTANY HORIZON4TAL STATIC ACTIVE FORCE a 238.?0 LBSIO40RIZ FT

ACTING At FI.EVA11ON 75,09

PriliII ANT wnI~fRYfNTAL ACTIVE FORCE (TN EXCESS OF STATIC)
MFlhIn EARTHQUAKE a 0, LO~lmnRIZ FT
ACTING. AT ELEVATION 0.

suMVF a IN03A4.2 .511MMF v 424R.? ,.suNMOm 9041655
srWAR
3- JUNT. YSm c 87.dIsnot FROM X a 1,008077

" FUNCT. YSH w A?,057117 FROM X 8 1,004846
" FIJNCT. ,Sm a A7,11571 FROM X a 1,003P41

30FT vSiH 2 A7.45707 FROM x a 1,002443
2, FIINCY* ySM a ATda%701 FROm x a 1,f02047
I- FiNCT., YSM a A7,45101 ROm I a 1,00200?
:o FlINrT?, YSM a 09,12167 FROM x a 11,002053
3FlINCT, YSI.' a A9.20034 FROM X a 12.00205

)p FIJNCT, yS" s 69,45101 FROM X a 13,00209

4
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SURCHARGE LnAnS

Iv VT XfVT PYM xnVM
*f.M 1 fI1eI 1PF 31 0.1?E 31 *0 @1 P 31

.2tF I f11 alif It aft.12F 31 *001PF 31
*o.1?1 11 *n.1PE 31 *08IPF 31 *O,12f 11
e.lIF 3I o.121 11 -00I2E It 0.IPE 31
*0,12F It oo*12F It .0,12! 31 .0.1?! 31

.o.n 31sooME3 31 0,121f 3l.0qt1?31.0,O1231 31.01,1113f 31

PONSYR

LC a 3

b PWTNn ENTFREO. IiCLC) 9 .0.t?340ftf 31
.J%f F, M n. 0, SUMMATION FnLLOiWS..

Slim

SijmVP a 1943P.? *sIImwr * ?I3A'j 83IMMOM 9 f016,F

ENTt" EARTHO ~FnR LnAn CASE 3.v
11MM, Aky a 0, 0O.1?1001 SI3

aSliilROlj11Nr YCNA INTFRED FOR LOAD CASE 3
SOIL LAVER~ 7 ARFA. AV a b.00000 ass'ooo

N.CnORDINATf * voctoORnTNATE

*2,o~OO71,0000
0, 74,0000

fl' 77.0000
.Ofl0000 77,0000

cnNCHE.TF nUTLINE ARA, AV a 34,3750 2712.0i6
sOIL LAYER I ARFA# AV a 107,509 6744,51

XeC*OORfDNATE * Y.CflfRITNATE
q'aftoo 74,0000
9.00000878

I.110006 70,so00
SIJMAtWEIGMT) AT VCOLEVATIciNl) a MOMENT
16910,? 79,7646 0,151060E 07
iRipIONYAL INFRaTTAL FORCE AT ELEV. YC a 7901646 w

SW? VERY FORCE. 5*4 MORIZ FnRCF. MOMENT

SUM
3IJMVF a 1493A,? *SUmmF 4?0262 ,SIJMMOM a 90416's

xFMTES44 fiR WFNWAT wITH IC, yErfOo *45101 a 3 T7,50a*
cT3MPUTFD FSIM, MMSUm a 0, 0,
S/R wFSWA? TRACE ANOVI tiS FOR wESTEROAARn oATER

SJMyP i893QIA, *SIJMHF a 4236,2 OSUMMOM a 90816,9
kor O8 /111 FARIMO
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THY ~FlLLOw1NG TABLE INCLUDES WALL AND SOIL4WATER H.AjS ABOVE BASE, AND
THE1 FORCES ACTINGr ON IT, EXCEPT THAT 14DRIZONTAL SEEPAGr AND UPLIFT
ARE NOT INCLUDEDt HERE, *ACTIVE EARTMI INCLUDES THE W3.wa WATER PRESSURE
IF A CUACK IS AASIImED IN THE WARN COVER OVER THE EmnOf0 THE NEEL,

LOAD CASE 3
VfRTICAL HORIZONTAL MOMENT

FORCE FORCE
LRISLICE LSISLICE LS.FT.'SLICE

WALL 5306,2s 0. P2026,13
AtTIvE tARTW 0, 0138.20 a25001@20
snfL.wATER 13631,94 0. 93769,52

S IIRC14A RGF S0 0, O 0,
nIRECT LOADS 0, 0,0

WIND 0. 0, 0,
EARTmrutIAxc 0, 0. 0,

.. .. . .... . .. * r . . . ......... ...... ..

TOTAL INQSO,19 0236'a0 90416,43
x OIJTPROF, p57W. 77.0055Tw 100,0OESHW. 67,29

HSI1. -01121 IIHS2. 0.2 11M83. 600ODSIH. 00012f 31
"OSP. 00.12E ltIOTS5T- 0, ELTS5T. 77,00
EsS. l.OOflT3SH. 0. ELTS9Me $7,29
Nssswe. 6.OOELT35we 67.?QEww. 2,00

P 3URUOUYINF RPROPILE, PROPMl AS 1 * 1 TO ISLE
A99009. 0, 87"100o n

.2,000000 71.0000 q;OoOOo

70,qoo" 02,ooooo 7.5000 9,00000
72.000 9ROI. 000000 7 7.OO ,0000
hposooD 9,00000 8995000, .ooo
7?.%Oftft 90"fleoF0 74,0000 9oqq'0oo
74.00npo 10.200 60.0000 1,02000

11 1Of 0 I 17 77 4i 1 01 )n f0 7ptf

I39 IT? 42 IT 0 B 7
IT 112 171 IBM

if0 47 11 141
SIR HP'nOFJLF ENnS WITH PROFCI) AS I a I TO Iffs

A99009, 060.0000 77,0000
77.0400 0, 87.5000 i1o00lo0
87,'fl00 1,00000 67,5000 1.00172
AT.4553 60,0000 97.2900 499007.

.60,0000 77.0000 0, 77,0000
sPqft0l, 1,06172 87'OS00000060
97,P900 A009l0o.000 72.5000
ep.0400 74,0000 0, 74,0000
n, 74.0000 0, 77,000
Oqnln 1,0017? 67,053 1,10000
7a,.10no 9,00000 74.0000 4,00000
7p.%nno 00 9,000 72,5000 9:00000
72.5000

IFuNC7, Ysu a 00,790ftn FROM X a 9,000000
IN FC 9 -a LC, ISP F 60

699009. .o.n.onoo 77.0000 6.OO
77,n00iO n' 77,0000 0.
07,.s0fn 1,04000 87,5000 1.0017?
a7,assi 3n,94O 92,0000 60,0000
97.P900 0q9907, .soen00 77.0000

0, 7.000 99001, 1,00172
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;0.9470 9?,*470 A99010.

1.0in172f qT'aist'0464 74,5000

499Al10, .2.40110O 7,5flflO *?*00of
7u,nf 0 a*ofoo 0.
77*0n0l 4 s "05,0 4D00 77,0000

.8.5nnonlf 77,000fI .iI,00~lO?000 p;a
9*O)nffl 71,5fl00 11,0000 72,50fln
3n.,049 9P.*480~ hoftfth 7*49

... ln Of S/P (1UTPROF wee
I N w'GNT
... ENO OF S/R wGI4Tuu

I- IN wGWT
... ENfl fi S/P wGmy ...

SIN WGMT

.. Nn OF S/4 oGH,
IN O147W
... ENO OF S/11 WOGlT ws.
I N WGHT
... ENfl OF S/P WGI4T o.

2, IN NG04T
.. ND OF S/R WGHT..

P TN WGMT
... ENO OF S/R *GMT -we

11 31JMS IN WY301L FOR LAVERS It 2# F71

SII1iVF a IP2IA,2 .SUmHF a 0, *SUMMOM a 1t5flQ7,b

)- SUMS IN WTSOIL FOR LAYFRS 6, 71

31PV R93A.2 .SUmmF a 0, ,SUMNM a tS17,6

us ND rSPGH..
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ANALYSIS OF CO-PLEW RFTAININD WALl
1111AS 9 ON 10,0 lino

A RprN DATA Cb4ECM FORD ACTIVF FARTH PRE3SIJRES COMPUTATTnN

, fISIMML) FnUNn INOEFINFO. LEFT AS 13 (LOAD CASE a)

xHSl(LC) FnUNn UNDEFINED. LEFT AS 1S (LOAD CASE 41

10 W052ML) FOUND UNDEFINFI). LEFT AS3 1S (LOAD CASV 41

b 4SZ(LC) FOUND UNDFFINED. LEFT AS IS (LOAD CASE 41

3VALUF OF HS(LC) FOfJND w 6.000000 IN S/R CwFKRT (LOAD CAbE A)

NSIJRL AT %ECINNING OF S/R SUJHPACts I

Alm 87.29 Sim 0.17 HP9113.SO SPN.26.00

3- vALUEf OF Ess MIUND 8 t'000000 IN S/R CI4EMRT (LOAD CASE 6)

D, VALUF OiF FXW FOUND a 2.000000 IN S/R CmExAT (LOAD CASE A)

Y&VLtlf OF HSSSH MOIND a o.600000 IN S/R CHEWR (LOAD CASE 6)

PVALUEF O TSSH FntiND v 0. IN S/R CNEKUT (LOAD CASE U)
P2x fil SO SPu J.MO MN8 A?.P9 SIN8 0.17
MP. 70:09 SPm O.P7 N.~ A7.29 SINE 0.17

1 *0 9 (n 879
P 3n*Qs 9P.L15

3 t69.45 tt%.60
NSUJIL At FNM OF SIP SLIRFACF 2 P
SUNRFArE 1 rA-AtIP0.00 rOHN 0. PHI. 30.00
SUPFACF P 6AMAEIPM.00 CnE 0. PHI* 1A.00

.GAmAS?(LCj FOOND UNDEFINED. LIFT AS IS (LOAD CASE a)

PVALUEF OF rAMAXI(LC) FPOUND a 120.0000 IN S/R CHFKRT (LOAD CASE U)

v VALUE OF tONI (LC) FOUND a 0, IN SiR CHEKRT (LOAD CASE U)

PVAI.IIE OF PNII(C) FOUjND a 30.00000 IN SIR CwEKRT (LOAD CASE U)

DEFAULT VALUEr OF 0. tuSED FOR DELTAI(LC) (LOAD CASE A)

V rAMASF(LCI POUND IINnEFINF~o LEFT AS IS (LOAD CASE U)

v RKAPZ(LCI FOUND UNDEFINED. LEFT AS 1S (LOAD CASE 4)

QW&M?(C) FOUND UNDEFINED. LEFT AS 1S (LOAD CASE 41

pRgAI(LCI FOUND INDEPINEDe LIFT AS 1S (LOAD C!ASE 4)

RKAEFL(LC FOuNn IJNDFtNfnt LEFT AS 1S (LOAD CASE U)

R KAFM(C) FOUND luNDEFINED.p LEFT AS IS (LOAD CASE U)

PRNAFM(C) POUjND UNDEFINID. LEFT AS IS (LOAD CASE 4)

3, RmwfLc) FOIND UNDEFINED, LEFT AS 13 (LOAD CASE 0)

P VALUEF OF *LN(LCI FOND a aa.50000 IN 5IR tER? (LOAD CASE )
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THE VERTICAI I~j'CIMNT *1.00 FT. NOOP WALL POINTS a 2

-ALL PT. x v
Q*O0 PA,79

NIII'"EP (IF Snif LAYFPS al

SOIL NO. GAMM4A COW PmI (IFITA
I (po,00 0, 30.00 0.

SOIL NO I iKA g**&*** %At m ,
w'ATFIJ FL. a 8u.SO ACCEL a 0. AFTA 8 qOb
WLv AT HOTTnm OF SAIL 1 12%

LINE LOAD I MArG 8 0. DIST 0 A
MAt. OF tJNIF LOAn a 0. MIST TO LWFNO 2 0. DIST to RIGHT E~NV 0.

fNTtPIN6 S/P CLASSIC FROm mODULE SAwSP

INPIIT nATA FOR SlIIPROIJTINE CLASSIC

HACI(FILL DfSCDIPTION

FQIIIV, SLRF ACF ;LOPt a 94

FLFVAT1OPN OF WATFR SoRFACE a Fas

INCP"Ekl LE''(GTM 9 1 ,0 m

14ACKFILL SOIL ntSCRIPTION

FROM TO 11PIT WT PmI C K
(FT', (FTI (PCFI (DEG) (Par)

S(JRFACE 12,50 120,00 30,00 (, *30*

-ALL PaRfXK POINTS

POINT X-CoORD Y.COORD
NO (FT) (FT)

I 9,00 88,79
P9,00 72,50o

nATA FPRm tiiHRDITINE CLASSIC

COIULOMg*S rOEFFICIFNTS or ACTIVE tARTH PRF33URES FORs

FOR tACm SOIL LAYER

CfInRf)INAT S ACTIVE ACTIV~E
AT -"ALL (FT) PRISSIJRt COLE,

x y (WS)
9.0n oke , ? 0, 0,1711
9.0n 84,1%0 (91,0i2 0,37111
90on ANo 191.0p 0.3711
9 . A ?.?,so 44 7,0 0,3711
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SATIC ACTTV0 SOIL PnWCES

Y.cfloonf SOIL F0RCf fLH/PT)
(FT) m4OPIZnflAL VERTICAL
A8.7q ?*U2 0.
A7.79 am. c;s 0.
AA*79 A9.0% 0.

A47 7h.73 0,

8S.0 2b,08 0.
82.79 P27751 0.
81.79 24*A.8A
AO.7q ?70.18 0
?9.79 291.51 0,

78.*70 .112,85 0.
77.74 334,19 0,
70b,79 355.52 0

7P7 2R,7.7,a 0, ,0
72 779 #%4.5 ,0 ~ 0

I AR,79 79,05 0, 0', 0,

2 87,79 176,71 0. op 0,

5 R4.79 176.71 0. 00
A3,79 207.n8 0,.0 0,

A 82.79 2?7,AM 0. 0. 0,

9 AO,79 ?700t8 0. 0 f 0,
to 19.79 291,91 0, 0 , 0

7A.79 312,85- 0, op 0,
12 17779 A34 . 9 0, MP ,
1I 7 6,7Q 3135,,s? 0, 0 ~ 0,

7579 376,86 o,0l0
IS 7U,79 39 , 19 0, Op 0.
16 71,79 919,53 n, op 0,
I ? 7t, 079 28l1 .10 n , of

wFSlJLTANTS OF STATIC SOIL ANn AIJICNA9(t FORCES

i4flwlznNTAL 2 '123A,P0 tLB/FTI AT V * 7,U9 (FT)

V F0T I rA i a n. CLA/F TI

4-52



wflRTlr1NYAL ACTIVE VARYN PRISSURES FMR LOAD CASE dl
Fow rLASSICCCOIJLOMS) ANALYSTS IN SA (END OF IwrFL)

OIJTP''T nF APRAYS Ho* FH. ANDf YH IN mODULF $A FflR CLASSIC ANALYSTS,

tLF'v&Tfln? INCRF~tNIA. HOII70F4yAL INCREMENTAL HniRIZONIA.
STATIC FORCE EAR'NOUANE FORCE

(FT) (1.14/FT) (LOS/PT)

#4A*7?f ?,42? 0;.
07.19D /AtJ4'%27 0~

Fir,, To I 1,%A
8o4l70m 176.71 0
Aj.?Ql V6,0

542 .744n 227 '" 0.
iI.jo21JR6881 0 p

A0,790 270,18 Op
79.7911 2Q11 I0,Io
7A.7901 3i2'A-'

71.7Q0 334.*,l41

7r,.790 376'ah
7u,79

o0 398,10 4
73.790 419,5,3 0'
7;0,7qm 281,1410

FOR THE A~flVF LnAn CASE THF RESULTANT FORCES ARf.i

RPSULTANT HORlZnNTAL STAYTC ACTIVE FORCE a 4236.20 LAS/NURIZ PT

ACTING AT ELEVATION 7A.49

5I4WLTANT MORIZONTAL ACTVj. FORCf (IN EXCFSS OF STATIC)
nDUE TO EARTHIJIJAKE a 0, LOS/HORIZ FT
ACTING AT FLEVATION 1

SljmVF a 4938.2 ,SIIMH4F x U?AA,2 ,SIJMMOM * q0016.5

yoF'INC T . YSw a A?*U5R41I FROM x a 1.0084177
FIINCT. YSH a A7,QS707 FROM X 9 1,0040b

)FlINCTT YSw v 7.45771 FudOM x m t,4143201
1, EIkic T . YSW. 2 A7.45707 FROM X 9 l*00p003
)FINCT. YSm z 47.415701 FROM x s 1.002047
*FI'NCT, y~m a A7.4571 FROm x a 1.402047
2, rINT. YSM 2 A9.IPW0 Fkn#4 x a 11.00205

3- FlINCT. YSH a A9.?904 FROM X a 12,041205
UFlINCT? VSuH m fk9,4701 f4409 x a iS.041205

soqrCHARGF1 LOnSn

PVT XflvY PVN KDVm

-0 . 12E 31 - . I 2F 11 4an1004 2,400
-Ol?F 31 -D. I2F 3t 8410,00 4,00
.. I?E 31 nolF Is 000o,04 7,00
.fl,12F 11 .n,12E 11 -0,12F 31 *0,tpE 31

ItIP 11 *n,4E 31 .0.i2f: 31 .flE 31
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h0,000.tP3F 31 .6,1'00-04123f 31 S.000m0.1IE 31

x.rloRDINATF OF 3O1L StJPFACF#XSL(I) 2 0,
Y-C00QnIN&TF nF SOIL SLRF&C!.YSIL(1 8 77,0000
1 -r OPOIN A TF nFl SOIL SilpFACE#XSL(21 a op,0000
Y.conROINA7F nF SOIL SURFACF.'VSL(?) a 77,0000
SLnPF nF SOIL SlJRFACF SP a 0,
x.CmnRD!NATF OF PPESSIIRE PfOINT.EPT a 02,0000
vsConRnTNATF OF PRE.SSIJRE POIN?.YPT a 74,0000

UNIFORM STRIP I.OAO
PSTRIJP

ZI 2 Ioflfl ED a I .sIo0 YD 3,0000

AS x 1100,0000 lip a 111,9445

PSTR IP
It * 1.A000 xO a ?,5000 yb U 3,0000

? 'r=- '. 190-f-00 9 P * fS I1.- +

71n~nNT OF qnn00 SXi) AC 0,50L 0 YOa2 10000
X-r.5 nNAS OF,00 snIP UF f XS hI 2 (1 8Y~ .20211

ETr~~INT nF SOIL00 EPI' FA .1,0000) 7P?.00000

SLPf OF SnQ.LAQ P7RFC a 2q10,
EPfI~n T UF PRESSUR ElNTXP 2 *0006

I a I.0000 x? a 1,00 0Y080000
WS. 2 60q*0oA LIP a 0?f, SMa 60.A

xy 0 -?OI.noon XPT SOI SUR1CE noLn' yp a7.0000
PIPOOIAT mF SOI SURFnF,E a .2,0000%

Y.COINT 1*no SOLIIACS(I a 77*0000

SLOPEDIA OF 1L S RFACE L a 0,

x.rOnlOTbATF OF PRESSUIRE POINTOEPT a 0
y.CntORnINAE PF PRFSSIJRF, POIIJ?,YPY 8 74,0000

UNIFORM STRIP LOAD-
PSTRIP
It a 1.0000 ED 0 3.Slh1O YD 8 3,0000o
WS a 600,6000 LIP a ?29,7072
P5 TAIP
71 a 1,0000 ED a (1,400 YO a 3.0000
'.5 600,oOOO I r a 6? ,-) I

ET .t.0moO EPT a 0, YPT a 74.f00
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PiP a 0. UFORMP a 167,19SO
PI a 2A, Pt?'js pa a 167,1954

EPI a P .00f00 %I x 1.0000
ZI a 1.0000 22 s 1,0000

SW.t a ppe,1600 SW* 0. SM 0,2391
slim
Sl'VP 19'i75,9 *stIMHF * ?A,2 oU"MOM 0 91437.6

x-fnnRntNATr OP SOIL SUIRFACE, IS (I ) a 1,0020
Y-rnsRnINAtF OF $nil 51)RFACFIY4CI) * 7,4570
x.CnORnINaTE OF SOIL SIJRFACFKS(21 It11,002
Y-tOORnINATF OF SOIL StiFACE.YS(?l M 9,1237
%*CflORnINATF OF SOIL SURF*CE0130) * 12,0020
y.CnnRO)INAF OF SOIL SUI4P*CF.YSUI) A 9,2905
x-Cr)ORflINATF OF SOIL SURFACF.VXS(a3 13,0020
Y-COORnINATF OF SOIL SUPACE,0)M 8 89,4137
w-rtOORnINATF OF PRESSIPRE POINTIXPT a 0,
Y.CnnPOINATF OF PRESuRE POINT#YP? x 74.6000

SLIRr.MARGE Pqp$SURp 011F tn Pv,,(l) a 16.662b

N4ET StIRri4*RE PRFSStURf.PTP a 18,6626
SLnPF OP gf. SIJQFACE.SP a 0,1667

1.01ST MFT1%FFN LmAO It PUFS PT a P.0000
Y.01ST fkftNFPN LOAD t PRES Pt a 13,0233

SU.RCHARGE PRESSOPE flUE IO Pvw(21 a 212
NET SIJRCMARGE PRtSSUMF,P'P a 50,774?

SLOPF OF SOIL StURFACE,SP 9 0,1667

1.019? RETWEFN LOAD 9 PRE$ PT a 4,0000
Y-DIS' HFTWFFN 10*0) 9 PRES Pt a 13,356?

stiIrmARGE PRESSUIRE DFlu TO PVMI3) 9 11,6642
NET SIJRmhqryt vosSuolootp a b?,484

SLOPE OF SOIL StURP*CF,SP * 0,1667
X.0IST PYNPEN LOAD 9 PillS PT a 7,0000
v-O~jy RETwEFN LOAD P. PRES PT a 11.6w8

ll.ennROINATF OF SOIL SIRFACEWlsCI) 3 1,0020
Y.COOPONAE OF SOIL SIRFACEPYSM1 a 87,4570
x.coOPoINATE OF SOIL. SU.IMACFKS(21 8 11,0020
y.ronAOTNATp OF SOIL SLIPFACEPYSt21 8 89*1237
x.rnnROINATE OF SOIL SURFACF,XS(3) a 12,0020
Y.rnORflINAtF OF OILSURFACF&YS(3) 6 49,2903
x.C1onROINAtF OF SOIL SURFACEPXSrO) a 13.0020
'v.COOROINATF OiF SOIL SURFACEoYS(4) * 89,4570
x-rOOQOINAtF OF PRESSURE POIAITt a 1,0000
Y.rnoIJONATF OF PRFSSUJRE POJN?,vP7 a 74,9333

SlIICHAIIGE PPESSuRP Dim1 T0 PVN(1) a 19,2245
NFT StIRCHARGE PRESSLIRE.PTP * 19,2245

SLOPE OF SOIL tlIRFACE,SP * 0,1661
x.01ST BEiNEEN LOAD P. PRFS PT a 1,0000
V.1St IiFthP.N 10*11 a PREs P? a 13,0900

SiUpCmAmC.t PRfSSiiRE nil[ I0 PVH(2) a 3u,4171
NP? SURCHArGE PRFSSURE*PTP a 53.6456

SLOPE OF SOIL SIIRFACr#SP a 0,1667
W-1S15 4PTv.iEN LOAD P. PRtS PI 3,0000
Y.01ST MFT~ffN 131*0 PPES PT tle34233
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91IRCMARGE PPESSUME DUIE In PvI4(31 * 13,0091
NET SUiRCI4&UGE PPESSUPE.PTP a 66.6547

SLOPE OF SOIL S(IiFACF.SP a 0,16.'?
xj.OISt 14FTWFFN 1090 IL PRFS Pt 9 6,0000

Y-fST MFTWFFN 10*0 & PRFS PT a 13423

k? 0. IPTu I'nonfl YPt a 7u4%S3

PIP 66",h'4M LFOPmP a 0,

Pt 16.'71 054 P? a be.Ebs0l

XPI 5 0000 xt 1,0000
Fl* j*0000 72 a 100

SpiT 9 lth.q?%A 3d a A. 304 a 4060*%2

S11UYF a 1 qsq?'A *511-Hf a 4peN) A SIMO . sijmn a 1 *I

E.CnORnINATE OF SOIL StJFACF.KS(t1 9 1,0020

Y-cnoOPIN&TF OP SOIL SURFACF#VS(I) 9 87,4570
K-rnnpOINATF OF SOIL SIRACE#XS(23 * 110020
Y.cOOpnTNATF OF SO1L SURFACE.VS721 * 69,1237
xKCcOOPnNAIF OF SOIL SURFACF#XS(3) a 12,0020
y.rnoflnfINATF OF SOIL SURFACEOVS(3) a A9,1903
XvCOnRDINATF OF SOIL SUPFACF#X3(4) 8 13.0020
Y-COORDTNATF OF SOIL SIRFACE*YS(4I * 69,4570
K-rnnrl~anNATF OF PRESSURE POINT,XPT a 2,0000

y.COnnOINATF OF PRESSUREF POTN?,VPT a 70,4667

SIJRCHAPC9E PPI.SSURE OFlu TO PVH(1I u 2 15
NET S(IRtIARGE P~fSSIJRPPTP v t9,3550

SLOPE OF SOIL SLRFACfSP a 0,1667

X-MlIST tIEWEN L0*0 9 PRES PT 8 0,

Y.01ST RFTWEFN LOAn % PRE8 PT a 13,1567

SIJRCI4AQGF PRESSIIPE DOE to PVH(2) au 1

NET SuJPCHARGE PRESSIIMF.PTP a 55,5021
SLnPF OF SOIL StjPFACFeSP a 0,1667

X.OIST I4Fwtf4N LOAf) 9 PRES PT a 2,0000
Y.O!sT OFTWFFN L0*0 % PRFS P? a Is.0900

SuRCHARGF PPsstiRf fluE Tn PVw(l) a 14,31?3
NFT MiRCHARGE PPLSSIJA!.PTP a 69,A144

SLOPP OF SOIL SIRFAC~lSP a 0,1667
X-nIST HETWEN LOAf) A PRES PT 9 S'0000

V.01ST RETIIEN L0*0 1 PRlS POY a 13,9900

XT 1.fto00 xPT a 2,0000l VP? a 7U*.u67
PTP x .'q'MIMU isFommP a 0,
Pt 2 l I.*qra P? m &9,AI04

VPI a 4,0000o xf 1.0000

It x t~000fl Za 1.000
SWT a 11A .Snaq 5w a ft. sm a 52s'l1570
SUM
9II1'VF 2 19711.4 eitIMI4F 8 flPijt2 ,SUMO 0 9?363.6

wwCflOAOINATF C'~ SOIL 5 11R A F S 1 2 1,0020
Y.FOORnAlF~t OF SOIL 31INFACEOVS(Il a A7,4570l

W.COntVIATF OF SOIL SUS'F~rFXS(P) a 1t,0opo

v.-lnmlNATF OF SnKg S1iFACF0VS(?) a A9,1211

x-rnnlnfINAy OF SOIL 31100A003W(l) * 12.0020
Y.COnOtflNATF OF SOIL SIlRAFCp~VS~l) 2 A9,2901

X-CnnPOINAff OF SOIL SllRf*CF,XSffl) N 13,0020

v-rOnPOnT%&F mP SnIL SIJP ArFP,VSruuj 9 A0.*4570

vr ri io nI N A t V F PQfSMtIUf PUTJT4,VPY a 3,000A
y-rOnvlr)%tfr Of PRF5SIgRF POI'JTVPT a 74, ftn00
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suRcNA~R~f P#ss1ilu fluE in Pvwct) a 19,0191
N4ET SigRtIwAACf potSUSJAPT111 a 10.f6191

s1OP o' OFSOIL St'UPACF.SP 8 0,166Y
11-0111T HiTwOFE' LOAD It PRPS PT a 1,0000
V.01ST Bfyb'EFN LOAD) & PRIS P? a 13.1'a

SUACI4AfW0 PPFSSI'NE ODfInT PVHCZ) a 17,1624
NE 1 31lPCNARFl POIESSIJPEPTP a SOI

St PF (IF4IL SIIAFACE,30' a ,16
X.01ST 1FTWFhEN LOAD & PPFS PT 1.600
v.01ST HFri'F LOAM a FIBES PT 13,SS6?

SIJwCHA*9r, Ppf~s'ii~ot Tofn PVsN(3) II 1%.5034
NE Slf .ARGP PALSSUREPTP a T,7046

SLOPE nF SOIL SlIiAACF.S3P * 0,1667

X-nIST "FtwEFN L0AM & ORES Py 460000

Y-IMVP s rwF LOAMW 9 '8?3A. PTIMO 14,00267

it.fRI1dT aP SOILn SiP aCPX11n * P a 740400
PIPfldINT zl 7 S.nOIL 5IiAFOlS a 67.57

x~rnfltr)1N&? 9~SI urEx(1 a 10000
Y-COA'IT r on L 51 h ?V~P a , 1,020 7

S.7~ATJT OP SOq% IL Sm a A. 41S(3a a 9.0002

x.Cnnofl N&~dTF OF SOuIL SUUPACF.KSCI) 8 13.0010
y.CononT'JTF OIL SOIL SlIIAAC~vvS(G) 8 47.4s~o
x.OI?NATp Fl SOIL SIJA POINTpT a 11.000

x.rnnpnflNATF OF PSSIOI Tk vPTX(3 a 72,0020

YIcri*INA O IF SPLi StO P~vg.(I ) a IN. 39ll
x-n~)Ni MF Srwsnl I~ 55114 SuR PTPY a 13,02'

SLOPPDNf OF SOI I L CEStI AC F.# l(eia 9,57
i-f~ITF ''F' PR0*0 4 PnP*5 PT a 4,000
Y.Cni1SNTF OFII PROAO 4W P1415 PT a 7113~9l

slIwrAC'*R, miSIIl fI To Pv14(P) a I7,36Ub
NF I Suilr('4AAG F PAE S31Uf. P TP a 1111,31h

SLOp. nF SOIL SIAFACEsSP a 0,16h?
x-nIST HFIWPP14 LOAM it APIs PT * 0,ofn
V-f)IST 0FTE1'4 LOAn 4 PRIS PT a 13,0900

SIIQCMARGI PRESSIJA LI In T Pvw(?j a 37,3041
NET SjiACHkQGk PAESSIINF.PTP a 3S.7057

SLOPt OF SOIL SIIAPACfSP a 016
V.01ST HFTWFFN LOAM PR15 PT a 3000

V.ntst FlFThFFN LOAD L PRES PT 9 14,1133
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IT a I 00 NP? 486011"a YP? a 14.1113
PIP a ?12AI? IIIOOMP a 0,
PI a I61.194 Pf a 11,2128

XPI a 6.flflO NI * 1,0000
7t a c~floonf I? a 1,060
ke' 1 11,7lt Na0. SN U 770,1614

SLit

Slivr a 9s. qq% Stpmwpl a 4PIA.2 0SUMNO" a *I7AR's

I-tflrQftAaTF A0 SOIL suarAct.NS~m a * 02
v.to()RflTNA?* nr SOIL StippAcF.VS( I) a A7,aS,6
N.tflo~flt'dTF nFl 901L SURloryNSID) a 11,06an
y.CononItNA?7 Al RAIL. SuRPACEysta) a NRleai
W.Cmf)QOITiITl of SOIL SURFACF.NSCI) 8 1,000
Y.tnnanfiN&TF Al SoIlt SUNPAC.vSf3l * 9,203
NxtrflwOIjdhf nr SOIL SLIPACF.NSM6 8 13.0600
v.rnnmINITAr Al SOIL SIJRF~rEVS(41 a 89.4570
x.cOABAINATF Al PRFSSfIRI POINT.YPV a s*0O6
v.C~naOfNAjF or PUo5S~iol polmy,YpT g 74,366?

sowImC'46lC Pm 5iialB fl To PvNH ) 9 17,2160
.4ff t.r"4tcF PalSStPF PIP a 17,PIAO

qL nPf mf RO1L SUP? ICf , SP U 0,1667
9.AIST NlFwllFd LlAn t P0fq Py a 1,06000Iv.At'i? o4Tmwlf Lnanf 4 POPS PT a 11,3%bi

Suwr4AEi, Pu*113tooe ntU To Pvm(?) a 36,6061
li'T So-CHA~RGV PSFRSiJS,PTP a %6,.OAb?

SLt'PP OfI SIL SIimlACF*RP a 0.1667

I.AIRT ApTbP(.4 LflAn P PUTS PT a 1,0040
v.AIST ft4lw..FN LnA g PaPS PT a 11,6900

Sii'Ir-Aur. Pfdsi l~jlo rll ?~I (I PvwiC ) 9 1 7,PS34
01T Rgo~rbkAwt.l Puf 3311PFPTP a 71.419s

%LOPf (i S111%. StIef Adf . SP a6%
vn.AIT o~iw Lnr 4 PUf5 PT a P,0000
v on I T mr yTu, F s I nAfi &PnPS PT a 14,1900

IT a *,flA0f NP? a 4j,086" VP? U 4.2661
.T TA iPOOmP m 0,

Pt* A7IqaPP a 7t1393
WPI a ?'flllo I IU a 1 000
It a l*00n0 22 a 1,0040

Sol a 119'.2674 ON a 8. ON m* 0,57
3 jUI
SLINVp ponhe,7 3104mor a 4?j4,1 pStIMNON g 9466ol~

x-n~fnwOt4ATp nF SAIL stjaF~rF.NS(I1 a 110020
I-t~nlOI'.hF o OPAIL SIIOPACE.YU(11 a 4657
I-CnngrOI%&TP mv Soft. SICV(l 11,00101
v-rnnvnI.4Avp Al SOIL SUPFACE,VSC?) a *,1P3
x-nntQMUI.4lF mF SofI, 3lU*Cf,NS(3I a 11.0020
vwtrtliflf.4TF Al SOIL 3jiQFACF,yS(31 g 89,29"14
%-Cnn*0I'dAyF nF SAIL SIINPACE.NS(. a 13,00610

n~~IOhI F AinfAI Sil*Cl.YStiI * 69,6570
I.cAO0atINITF AT PPERStllNF PAIN?.NP? 8 6.0000

v or nfA)Isia?'4TF A PoESSIOE pnttdT,vp a ,00

SJuwrmpr~F PaFSSUREmo nInET PvoqtI1 a Ii.0026
Nt? 311OCNASIII PatsSUPE.Pip a 16,0014

SLnP F nrSOIL S1AFAC.,SP a 0,166,

V-AfI "P~INFI ULA 4 PMF5 PY a 8,0000
V-IR I~lPdLA 4 P~f$ P? a 13,4833
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SUCHARGE Pa[SSIIRF OlJP Tee PVW(2) 111 ,05
NET SURNCHARGE PNFSSIJPE.PTP u 8 5,

SLOPE Of SflYL SIJRPACE.SP a 0,1667
W-elKS? BFTWiFFN LOAD 9 PRES PT a 2,0000
V-F)KS? AFTNFFN LOAM It FIRES PT a !3,71567

SIIRINANGE PaISStIRF Milf Tol PYNMC3 a 17,6S72
NET SLiPCHARGE PRF3StIIRE,Pp a 69,19oa

SLOPE (IF SOIL S1IIPACE.SP a 0,161.?
X-I-lS? FFTWEFSN LOAD 1 PRIFS P? a 1,0000
v.01sT RFTwEFN LlAO 9 PRFS PIT . 14,1%67

XT.flft IIP? a A*,0000 YPT a 7a'.?oo@
PI a #0Q.I0l6 UFnRMP a 0.
III a IA?7, IQ9a Pa a 1.9,11101

NPI a A*1IIIOO X1 a 1.000f)
It a i.000Af 2? a t.0000

SM? a 11111IQ%0 SN A, BOOSI a 996,U4flP

511v * ?p117,4 .SUJMHF a UP101.2 Rkl~m~m( S %6.

X.COOPOINAtE OF SOIL SIIWPACE.E(() * ,O0?0
Y-rOORnKN&Tf O'f %nIL SUPFACPYSMt 6 7,41370
X-CnOOTNATF OIF Sr,7L StIPPACEXSC21 11,0020
v9CfORINpATF OF SOIL SIJRFACEYS(2) a A9,1137I KronmrOINAff, OF SOIL SLIRF&CE,XS30) a 120020
v-rnn~elINATF OF $oil. SUPFArFOvS(1 * 9,2903
xKOOUOKNATF OF Soft. SURFACF.KSUI? 13,0020
Y-rnU)RnlN*Ti (IF Soft. S[IIFACIYSCA? a 89.4570
W.COO(RnINATF OF PRESSURNE POT?.PT 8 7,0000
Y.roORO?*,ATF OF PRESSURE POTNT,VP? 9 74,1333

SIIRC04ARGF PaPSSURE DUE 10 PVHCI2 a 10,.iqa1
NET 31)RCWA~tf PRESSUPF#PTP a 14,5211

SLOPF OF SOIL SIIPACF.SP a ft.1667
x-MIjS? 8Fw1FP LOAD A PUPS Py a qi41000
v.0T1 AFT..tEN LOADO P PRES PT a 111,00

SURCHAR.E PRESSiRE flE TO PVM(2) a 33,6031
NF sipmAG PRfgri)RE#P!P 48,e40SIS

SI ('Pp OF SOIL SIIRFACf,SP * 0,161.7
x.n15? Mp?~wfFN LOAD It PRES PT U 3,0000
Y..flST RFI'hPFN LnAD a PRES FIT U 13,8?3

311OCMURGE PSESSUAF Milt Tn PVHI3) * 17,778S
NIT SkiRCN*PGF PRESIUPP.PTP a 65.9739

9LIP nF SOIL Sl'ppACFsp a
V.015? hrFEN LOAD It PRI 3 PT a 0
Y-njsy RIFTeEfN LOAM 11 PRFS PT a 111.3231

it a A.0t000 XP? a 7,0000 yPy a 74.13
PIP a hs.9739 11PORMP a 0.
01 a 167.19%4 P? 8 65.9739

NoI a 9.0011t, W al 1, nelo
7, a I -aiina a 1,0000

Amy U 116.j00? RM a R, SM a 1099,1192

31)00F a P0306,5 *sumwP u 023.2 .Summnm s 96760.9
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xenINAEOF SOIL SUJRFACE ,Kl X8 If00I
V.coflROINATF OF SOIL 30111FACE,Y1S(t) a $%Oslo0
x.cnoQOtNATF OF SOIL SIJPFACE.Nft(?) a 111f014
V.CnnwnjN&TE OF SOIL SIIRFACF.v3t?) x A9,1237
x-ennanTNATI nF SOIL SIJSFAt!.KSM5 a IP,0020
v.cOIN'ATr OF SOIt SliNFACFVSC11 a pq*2qol
x-CnnRnTNATF OF SOIL SIIPPACFXSta) a 13.0020
v-rnnRlI'AF nF SOIl. %IJPPACf,VSrM) a 69*U%?n
x-ronqIEONATF nF PRISi.i14f POINT.KPT a 1%,nnon
Y-rnnarP TN A T nF PRFSSiiRF PnJNT*VPT a 74j06667

SLIRCHAPGF PRESSURE. fUf in PVI4(t) 0 13,1144
NFT SoRCHARGt PPESSLIRE#PTP a 13,134a0

SLOPE OF SOIL 8URFACE.SP a 0,1667
X.OJST RFTwEFN t0*0 9 PRFS PT a 6,0000

V-01ST BrTwEfN LOAD L PRES PT a 13'5567

S(IDRCARGE PRESSUJRE nil[ TO PVHr3) a 31,P561

NET SuRCHARF PRESSURESPTP 0 44,4040
SLOPE OF SOIL SLRFACFSP * 01667

KxflIST SETofFN LOAD & PRES PT a 10000
Y.01ST 0FTwI.!N LOAlD a PRES PT a 1U3A900

NETS 7.0000 RG PRESU RFPTP a hillgabs

PTP x hI.9phs 11FORMP m 0,
PI u 167'.19%0l P? a 61,9P64;

EPI a to.0000 xt a 1,f0000
Z11 a 1.0000 Z2 a 1,0000

Sol a 11 4.SA09 514 8 0, 514 a 11948ttis
slim~
3 li V F a P0419.0 *SIJNNF a 4238,2 gSummiri a 97q9*0

t6CnOOINATF flP SOIL 5jjFACFeWS(Il 9 1.000
Y.ConflQINATp. Of SOIL SIJRF'ArEllVSC) * 67871170
x-CnOBTWATF Of SOIL SIlgFArF@XS(?) a 11,0020
YeCoflaflh'ATp OF SOIL SURFACFoVS(2) 8 A9.1pir
w*COnPOI'dATF OF SOIL SURFACEOXS(31 a 12,0020
YvCOnRntNATP of SOIL SURFACE.VSt3) a 69,P903
11 rnOOINATF OF SO11 SLRFAC.KSldT 9 11f00

.1 1~O~l~~ OF S
0
IL SjiRFACfpVS~fi) a 89,u570

KcOO9EOINA~p OF PaRssuRE POtNT.KPT a 9.0000
v-rO~nI*41?F OF PRFS5tJRf POTNT.VPT a 74,a000

SURCHAR0Ef P03S5IIRf DUF TO PVw(1l a tt.6901
NET 31,"C04AuRIF PPFSSI'UEPTP a 11,6491

g O F SOIL 51UUF&CFeSP a (),167
I.01ST AfTwUP*N 10*0 & 0005 PT a ?.o000
'.0151 HFINEFN Lnh) %. PI#F5 PT a shs

SLIarNllmr.f PoFSP R M510 01 TO Pvmt?l a S lhli
%tT SIIRrwARGt PSDESSiIR*PTP U M0,;tlm

%I VPF fl SOIL 1.11110 Arf ,s SP M. 16A
X-I'flfS 64FT*FFP- tlnO P P015 PT U an(%00o
Y.01ST 4F Tw-F P Lr All It PUFS PT l.96
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s5lwrmAmr, P~rssupr not in Pvwmc a 16,9S92
NET SII8CMA~R.E PRFSstlRE 5PTP a S703PI'l

SLOPt op 3n7i SllPFaCF,SP 0 0,1667
W-n1ST AFMEFN LOAD 9 PUES PT a 2,0000
V.113 MFTWFFN LOAM 9 PRE5 PT a AI7

XT a 101.040" KPT a ,oflno YPT a 74.0000
pip a ? 3701? 1PORMP a 0
pt 16l7.1954 P2 0 37*3pop
VPI 1Itfl00 X1 1,000f0

.'tU .nnonf 11 0I00OO

slimvr a 70531,4 ,SijmmF a 4?19.2 #8Um140M 49240,11
PnN'S?u

LC 2

11 P.1140 P NYFAFn, I(LC) a *flIP140OF 31

0 Nl F, 
0. 

3U" MATION FOLLOWS ..

[U'~a P%13,uPr* U3~ SM % AVINO PFOR LOAM CASF UMq
ANN, 91kv a a, -0.psdo

11 %lJ"Rf)lTjkF VCNA fNTPIn FM9 10*0) CASE 4
AM1 LAVF9 I ARtA, AV a 6,00000 053.000

x-rnnwknj4AyFf e v.COOROINAjf

0*Onft 70,0000

o * 74,non

rnNCUeFvp nkDLfNP ARE A, AV 4 ,*%ysn 723
Sn11 LAYPA I ARFA, AV a t0? *34q saA

x.CrIinkINATF * v.cnnpnIA4F

4 A "A0 74000

Ski-a(at I .. ?) AI vc t pv A? I nN) v mNO'qhy
I 4933*7 ?9174446 fl.1%inflO o1

mnl417l4AL INPUIAL FPf AT FPAV IV, at 797
%-? vrof FPPCFr. %w~ iwnuyl FfiwNP, mn-fTt

Ak0*0. 6,

""%?RING. A/P wfSwA? 1011H LC, vzRmO NSIDE a ~ 5a.
t0PPkkFp 0 Pgtku, IrmsjN v 0.

Vill WFSWA? IPACF A1qrMVF 13 PflU iFfiERGAARD WATER

tvn np Sl IAAVNO
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TM1 F(ILLO*IN TAf;LE INCLtinri WALL AND 8OIL+,ATPR MASS AROVE BASE, AND

THE FORCES ACTING nN IT# EXCEPT THAT HDRIZONTAL SEEPAGE AND UPLIFT
ARE NOT INC.JDED HERE. *ACTIVE FARTMO INCLUDES THE Wl.WB WATER PRESSURE
IF A CRACK 79 ASSUMED IN THE FARTH CnVER OVER ImEN OF THE HEEL,

LOAD CASE 4
VERTICAL HORIZONTAL MOMENT

FORCE rncc

LH/SLICE LH/SLICF LS.PT/SLICE
.. .. . .. .. . .. .. . .. ..- . .. .... .. . .o .. 0. .

"ALL 5306,26 0, 22026,13
ACTIVF FARTw 0, 423R,0 92I40O0
SOIL4WAT:ER 1161,94 n, 917890S2
SURCHARGES sgs5,t? 0, 624,311

nIRFCT LnADg f0 0, 0o
I% mND 0, 0, 0.

F4 TI4UAKE 0, 0, 0,

TOTAL ?0531,31 UIS,2O 9920,0O

I
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ANALYO-1S nF Cfl4PLFX RETAINING WALL

*REG!N THE OVFRTLIRNINdG COMPUTATION

LnAn CASE I

nEFAtJLT VALuF OF I IJSE FOR ISFT(LC) (LOAD CASE 31

CREEP PATH nFSCRIPTIOn IVOR LOAD CASE 3

x.C(inoHINATFS YvennflRINATES HYDROSTATIC PRESSURE
9.0p sa'so 0,
q~no 7p'so S45,45

.?.ili 1,50357.95

OVFRTURNING HYORAtJLIC GRADIENT * f.27

DEFAluLT VALIIE OF I li510 FOR lJPPOfLC) RLOAD CASE 1)

IVALIJE OF OnwSS FOUNO a 0, IN SIR C4FKRT (LOAD CASE 3)

SVALlIf OF PH.IS3 FOuND a :A.00000 IN SIR rHfNRT (LOAD CASE 3)

3VAL1uE OF A nHS 0 FOUND) s 0. IN S/R CHFKRT (LOAD CASE 3)

3VALUEt OF A nAS5 A OI/N x n . IN 3/R r"UMNT fLOAD) CASE 3)

1VAk UE OF PHIS41 FOuNn a 0. IN S/P CHEKAT (LOAD CASE 1)

3. VALUE PF PHIS% FrOiND a 0. IN S/R CMFKWI (LOAD CAbE A)

AT BASE-SOI1L INYE~fACEI
WEIGNTED AVERAGE COEFFICIFNT OF FRICTION *0.32

wFIGNTED AVERAGE AD)HFSION n . (LBS/39.F )

EFFECTIVE HASE wIMTH 1 II'00 (FEET)

EFFECTIVE LENGTH ALONG BASF SLOPE I 1 !06 (FEE?)

NORMAL FORCE ACTING ON RASE U 13969,44 (LBS/SLICk)

ENICTYMNAL FORCE 4 L3BI,95 (LBS/SLICE)

FORCE Milt TO ADHESION 0 p, (LBS/S%.ICtE)

TOTAL FORCE ALONG RASE 41a336,95 (LOS/SLICL)

HORIZONTAL COMPONENT Of TnTAL FORCE U 41386111 (L91/SLICE.)
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PASSIVE EARTH PRESSIURES FOR LOAD C4SE 3

mppn 03

LEVATION OF TOP OF SOIL a 702 (FfI

PRFSSURF AT TOP OF SOIL a 0( LRS/Sq*FT)

FLE.VATtON OF lAMwEST POINT ON WALL 0 72.500 (FT)

PRESSURE AT LOWFST POINT ON WALL 0 09SO67 1038SiSOoF
T )

PASSIVE EARTH FORCE m *21bb b MRS/SLICE

PASSIVE EARTH MOMENT 9 1264:3 (FT-LfS/SLTCI)

RESULTAN4T IS WITHIN THE KERN

CREI'P PATH OFSCRTPTION FOR LnO CASF 3

X.COO0RntNATfS Y.ConROINATES HYDROSTATIC PRESSURE

q.na e8u,50 0,

9, nn 7;,50O450

O VALUE OFI HYORAUL IC GWITENT a O.aV2 11 VEIT(ODCS

x VALUEF OF APHI.(Lr FOUNt) * IflO IN S/P rmmyR (LOAD CASE 3)

3VALUJE (F A()HS5 FnINn a 0, IN 3/9 A KT(OA AE I

VALUE OF AORS5 FOIJNO 8 1An~~ IN S/R CHEKAT (LOAD CASE 3)

VALUE OF PHIS4l FOURO a 0a IN S/R CHEA*T (LOAD CASE 3)

SVALUF OF PHISS FOUN) a 0'. IN S/P CHE.KRT (LOAD CASE 3)

AT HASE-SOII. INTERFACft

,EIGHTEfl AVERAGE COEEFICIFNT OF FRICTION 8 0.32

wEIGHTEl AVERAGE ADHESION Do. tL4/S.
1

EFFFCIIVE RASE wIDT*H ti1.00 (FEET)

EFFECTIVE LENG.TH ALONG BASF SLOPE a 11.00 (FEET)

NORMAL rnPCE ACTING ONR ASF, 116'4 MR~~tOISA/ICE)

FRICTIONAL FORCE U 0918.45 (LBS/SLICt)

FORCE OuF IO ADHESION *0. (LBS/SLICk)

TOTAL FORCE ALONG BASE a uSla5,PS (LSS/SLICE)

HORIZnNTAt COMPONENT OF TOTAL FORCE t 55' LOSISLICEI

PASSIVF EARTH PRESSUREFS FOR LOAD CAME 5

NPPn 3
ELfVATIOn nF TOP OF SOIL * 77,020 (FT)

PR.SSUjRE AT TOP OF SOIL 2 0, (L68SS,FT)

FLFVATtnN OF LnWF37 POINT ON WALL a 72,500 (FT)

PRESSURE AT LOwEST POINT ON WALL a *956,67 (LIOS/813, )

PASIVE EARTH FORCE a ellbb~b (LOSSICE1
PASSIVE EARTH MEmN? a 1260,3 CFT.LBS/SLICE)
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DISTANCE. F~nM TII.4E InE IMF 1p[SUITANI 37 (FT)
VERTICAL FORCE MOlE Tn UPLIFT PMESSUIRE nN BASF a *U968,75, (LBS/SLICti
HORIZONTAt FORCE nlUE TO HYDROSTAtIC PRESSUORES a ?467,33 (LBS/SLICE)
IWOMENT OpE TO UPLIFT AND HyDROSTATIC PRESSURES 2 -411.1 (FluLtbS/SLICE)

THF QfStJLTANT RATIO a n.341?2, FOR LOAD CASF I

LnAfl CAAE li

'IOFV I'LT VALiH nF I 11iSF) OR~U ISFT(LC) (LOAD CASE 4I)

CREEP PATH 1 45CRIPTION FOR LOAD CASE '4

%.CflORnINATES Y.Cfl0RDINATES HYDROSTATIC PRtSSuIRE
9.00 84.1ino0

Qeflo 7 1m51,
-200O 72,50 351,95

n'4:'4;U'NINC. HYnRAULIC GRADIENT a 0.2727

OF F AIIL T VALIF OF i UISEnOR NPPD(LC) (LACSE4

b VAltI OF LOnM3 FOUND c 0. IN S/R CHEXRY (LOAD CASE '4)

3- VALIlE Of PHIS3 FOUND) a 1A.00000 IN S/R CER LA A14

I- VALIUE OF OnHSu FnIuND a 0. IN S/R CHEKRT (LOAD CASE 4)

31 VALUE ('F ADHS9 FOUND) a 0'. IN S/R CHFRT (LOAD CASE A)

SVALUEF OF PHISA FOUIND a 0'. IN S/R CHEKAT (LOAD CASE 4*)

I- VALUE OF PHI SS FOUNT) a 0. IN S/P CHFIKRT (LOAD CASE 4)

AT HASU SOIL INTFRFACEt
WEIGHTED AVFRArE COEfFICIENT OF FRIrTION s o 63?
.WEICHIEn AVERAGE ADHESION a .~ (LOSS,FT)
EFFECTIVE 14ASE wITH I1 00 (FEET)
EFCTIvf LENCTH ALONG RASE Si nP 1.001 (FEET)
NORmAL FORCE ACTING ON RASE a 1956?'.46 (L3SSLI
FRICTIONAL FORCE SOS05.38 (LBS/SLICE)
FORCE. DuE, TO ADHESION 3f* (LOS/SLICE)
TOTAL Fn~rE ALONG RASE 5119,6 58 (LBS/SLICt)
HORIZONTAL rOMPONENT OIF TOTAL FORCE 9 051i.SB (LAS/SLICE)
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PASSIVF EARTH4 PRFSSURFS FOR LOAOC) ASE 4h

NPPO 3
PLPVAION OF Trip OF Soft 77.02n) (FTI
FRfjSiiwF AT TOP OF SOIL a0, (L8S/Sn,F T
Ft.FvATION OF LrwFST POIJNT flN WALL a 72,5')') (FT )
PRFSSLIRF AtI O'wFST POINT ON -AL a *?PQI6P CLMR/3,FTI
PASSIVE tAwTH PFnQCF a .164A.9 1LOSISLItt)
PASSIVE FAQTN "OMN~.r e * u.4 0 tat RS#qSLt ICI

Np5II11TANT IS aTTNTIN THEd KFUN

r.REPP PATH nFSCRIPTION FOR LOAO CASF 4

x-CO INOINATI-S v.CnoORINATES HYDROSTATIC PRESSIIPE
9 . (I A40.9 0,

-2.An 1?, -50 357,95
-,n77,00 00

OvqTtIRNING H.4VOAULTC GRADIENT x n.2727

)VALUE OF NPPn(LC) F nt)Nn s I TN SIR CHFXIY tLO0 CASE 41)

VALI OF AOHS3 F OuNTM s 0.1N SIR CHEWP (LOAD CASE 41)

SVALUE OF PI.TSI FOU)ND s (PIftflfl0 IN SIR CHFKRT (LOAD CASE 4)

VALUE OF AnH4 MIND a 0. IN SIR CHEKRT (LOAD CASE a)

3- VALoF OF AOnS% FOUNn a 0. IN 8/R CHFMP7 (LOAD CASE 4)

)- VALUE OF PHISU FOI)ND a 0. IN SIR CI4EMRT (LOAD CASE 4)

3o VALuE OF PH I S F Ml ND a 0, 1N 8/P CI4EKPT (LOAD CASE II)

AT MASE-SnIL INTERFACE1

-FIr.NiFO AVERAC.F COEFFICIENT OF FRICTION a n.32

.FI.HTrFl AvFPAGF ADHFSrON a ni. (LBS/SQ.FT)

FFPtCTIvE BASE wIDTH 8 11.,00 (FELT)
EFFECTIVE LrNGTH ALnN(. RASE SLOPE 5 11800 (FEET)

IORmAL FOPCF ACTING ON NASP a 15S,0,56 (LOS/SLICE)
FRICTIONAL FORCE a 5n5#A.58 (ILiS/SLICL)
FORCE nil TO ADHESION U 0. (LOSSSLICL)

TOTAL F014CF ALONG BASE * SoSN,58 (LBSISLICL)
mnPI7ONTAL COmPOnJFNT OF TOTAL FORCE * OS054 (LBStSLICE)

PASSIVE EARTH PRfSSU0FS FOP LOAD CASE

NPPfl
PIP vAyTIO OF TOip OF SOIL 77 * 020 (FT)
PNFSSIJRF AT Trip OF SOIL U A.* (jS/S9,FT)
ELEVATION OF tO-PSl POINT (IN WAIL 9 7?,5')') (FT)
02fSSIIRE AT LOPFS? P01w? ON 10ALl 9 -720.6'? (LOS/Afl.F?)
PASjIvE FARTH FOn(P 0 .1649.9 (LRS/SLIrE)

PASSIVE fANH "O'PFoU ?4A4.4 P- ss r
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nISTANCE FROm THF TOE TO THE RESULTANT a 3.9o try)
VERTICAL FORCE OhJf. TO UPLIFT PRESS(URE ON BASE a *4961R#75 (LBSISLICE)
HoRTinNTAL FORCE MFlu TO HYnRnSTATTC PRE39ItRFS a 1El67,33 (L95/SLIcd)
"nmEmT DUE TO UPLIFT ANn HYr)ROSTATIC PRESSUR.S a w41181.56 (FTeLUS/SLICE)

THE RSiJLTANJT RLTIO u .15u1. FOR LOAD CASE ii

*REGIN SLInING COMP1UTATION
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ANALYSIS OlF CflMPLFX RETAINING WALL
11talhs ON to/ 1/80

*AEGIN SLIDING COMPUITATION

CPI1EP PATH OFSCRIPTInN FOR LOlAD CASIF 3

X.COPROINATEs YwCOORDINATFS HY'DROSTATIC PRlESSURF

900 72.50 545,115
-. Do0 72,50 3S7,95
-P.00 77,00 0,

HynwAULIC GRADlIENT u 0.2721

wt)RI7nNTAL Fn~rE fluE TO HyI)wn$TATlr PRFSSUIRES a 24167,33
VPR7jrAL FnRCF OliE To mnYoSTATIC PRFSSURES a -01468.7s
mnmFNT MIE TO THE HYnROSTATIC PRESStURES -411410.56

INdERMWOATF FACTOR (fl SAFETY 3 fl94

SoJm OF ORIVING rnRCFS a 67091.429 (LMS/SLICE)
Sit" OF RFS!STTNG~ FORCEFS a 62641.700 (IRS/SLICF)

PA4SSTVE EARTH FORCE 1713.71% (01S/SLICE I
ACTIVE FARTH FORCF 4 238,20 (IMS/SLICE)
'IPI lFT FnoRC 0 .0966.7% (LBS/SL ICE)
SlII'4ATInN OF H(IRIONTAt. wATR FORCES v 2116?,31 (LAS/SLICE)

FATI lIRE PATH COORDOINATES LINDER THF NEUTYRAL BLOCK

-2.00 72,50
9.100 72,50

FINAL FACTOR OF SAFETY AGAINST SLIDING * 0,911, FMR LOAD CASE 3
BY SHEAR FRICTION METHOD

Skim OF OnIVING FORCES a670S.52q (LBS/SLICE)
SlIM OF RFSISTING FORCES 6 284.700 (LAIS/SLICE)

PASSIVE EARTH FORCE a 1705,75 (LBFS/SICE)
ACTIVt EARTH FORCE 4 238,20 (LBS/SLICE)
uIPLIFT FORrF 8 -496fi,79 (LRS/SI.ICE)
SUIMMATION OFE HnRIZONTAL. WATER FORCES a 2467.33 (LAI/SLICE)

FAILiiRE PATH COORDINATES IUNfER THF NEUTRAL HLOC(
V Y

-?.no0 12.50
9,00 7,50
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CQEtP PATH OFSCRIPTION ;OR LOAD CASF 0

X.CnnHOINATFfl Y.CnoRn1NATES HYDROSTATIC PRESSUIRE
9,00 Am'50 0,
9,00 ??.,S0 S45,i5

-;1.00 ??.So 3%7,95
-?.00 77,00 0,

wYnRAlILIC rwAnIENT 8 0.?727

HORI1ONIAL FnRrE, lUE TO HyDROSTATIC PRESSURES a 2467,3
vErTIrAL Fn~rt DliF TO MYORSTATIC PRESSURES m 0aqeS.75
mnmrNy DUjE To THE HVDROSTATIC PIOESSiiRES 0 UI~5

14TFUMI,4ATE FACTOR OF SAFETY a 1.61

8114 OF nRIVING FORCES 0 67fl5,529 (LBa/SLICE)
SlIM OF RESISTING FORCES a 680?,S35 (LOS/SLICE)

PASSIVE EARTH FORCE a 174S,741 ILMS/SLICt)
ACTIVE FARTH FORCE a 4238,20 CLflS/SLICE)
UPLIFT FORCEF x 04968,1% (LAIS/SLICE)

SUMMATION OF HORIZONTAL WATER FORCES a 2467,33 (LASISLICE)

FAILuREF PATH COORDINATES 11NOF0 IMF NEUTRAL BLOCK
x Y
.0.00 72,50

9,60 72.50

FINAL FACTOR OIF SAFETY AGAINST SLID)ING * 1,01# FOR LOAD CASE 4
flY SHEAR FRICTION METHOD

SlIm OF nRIVING rORCES U6705'r129 (L1/SL ICE)
SUJM OF RESISTING FORCFS A 680;'33-3 (LAS/SLICE)

PASSIVE EARTH FORCE a 174S,75 (LBSSLICF.)
ACTIVE FARTH FORCE n 4238.20 (LBS/SLICE)
UPLIFT FORCE a &4968.75 CLSS/SLICE)
SUmmATION OF HORIZONTAL WATER FORCES a 2467s33 (LBSSLICE)

FAILURE PATH COORDINATES UNDER THE NEUTRAL BLOCX
x Y

-2.00 12.50
9,00 72.50
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ANALYSIS nF cnmPLFX RETAI~NNG WALL
11uimat? ON W~ I/JRO

HEGIN ALLWAFLE REARING, CAPACITY COFAPUTATIONS

30 LTSm 11O ~lFNnF F I NF. nLEFT AS IS (LMAI) CASE: 0)

i, fLTSF IF 01UN tf NI NFrl I FFT AS I S ( LO0A D CAMf LI

ARPITN FOFlkiM4 UNOfFTINF. LEFT AS IS ILOAF) CAMt 41

3ARPAHN Frni'in INnEF I NF (It L fFT S AI 1S (I OAF) CASE al

AHI'lTw Efliijhtp imntflPIiEF IFFT AS IS (LOAF CASt alI

ELk l lFINO 11NOEP INP I. LEFPT AS I S (LOAD) CASf IA '

FLRSI SFTO ln 1PEE? RFLOw LOWEST POINT ON SASEI ALLQwARLF BEARING PRESSURPES WILL NOT HE COMPARED
TO THE ACTUAL 9EARING PRESSURES AUFCAlJSE THE ALLOwAOLFS WERE NOT DEFINE).

FOR l.n*0 CASE 30

FOR THF RASP tnnROINAFS Xu w?.00 Yo 72.500 THE ABSOLUTE VALUE OFI
THE ACTUAL RFARIN; PRfSSt)Rf 2 2A7?.BI (LOS/30.FT)

FOR THE HASf CenwOINATES xa 9.0o yo ?.O THE ABSOLUTE VALUE OFS
THE ACIUAL 9EAPING PRESSURE 6 7,30 (LMSISQFTF

FOR4 LOAT) CASE 4#

FP THE HASP rOOIFFINATES go *2,0O Ys 72.50p THE ABSOLUTE VALUE Off
IMF ACTUAL B4EARING PRESSURE a 26s2.96 (LOS/SQ.FTI

FOR THE BASF COOROINATtS Xs 9.00 Ya 72.50, IHE ABSntJtF VALUE OPt

TME ACTUAL REARING PRESSURE * 176,58 (LOS/SQ.F?)
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ANIALYSIS OIF CnPLF9~' OF TAININJG WAL(
,1,IAiI? ON to/ tIAfi

HAMGIAJ CO1ST ANALYSIS

COST.I VOLLUmf OF EXCAVATED MATERIAL......

(CU.frT/L.PT) COOLLARS/CU.TI (DOLLARS/L,PT)
3 0,0, 0,

COST 9 ILijmf nr BACKF1LL MATERIAL, S

(CUSFT/L.FT) COOLLAR3/CU.PT) (DOLLARS/LPT)
1 0 0. 0,

FILTFR ZONE COS 0OM 0FOCNT

S~~rTIO~ VOUM DII OS OAL COST
COOFTLFT DLLARSiCU.PT) (DOLLARS/L.VT)

STEm 16.63 loon 16,63
PASE IA.75 1.00 15,75
KEY 0, 1,00 0,

TOTAL CONCRFTF vnL(I"E 3S.36 (C11 FT / LF). FOR LOAD) CASE 3

COST K VOLUmf OF EXCAVATED MATERIAL---------- ..

------ ............. ASA.....A C....

SOILLAYE VOLME UIT CST TTAL COST
(CII.FT/LFY) COnLLARSICU.FT) (OOLLARS/LIET)

om0 0, 0

SI 0. 0, 0,

COST A VOLiUu' OF HACKFUIL m&TERIAIP
...... .................................................

SOIL I AYFQ VOLIIMP I10,1T COST TOTAL COST
(cCUIFTt'PT) VfOLI.ARSICi.FT) (OIILLASLFT)

;nh~uq0,
0, 0,0,

$TL'FQ LONE , 0,
7 P~~7 0,0,

no0 0, 0.
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7:7-- --- -- --COST IVOLUIME - q s l .F..O.C..T

SFCTON VLUMEUNITCOSTTOTAL CUST
(CU.FT/L.FT) (DOLLAR$/CUsfy) (DOLLARS/L.FT3

STF'M 16,63 1,00 £4.431
RASE to,?% 1.00 16.15

Rv1.00 0,

TOTAL CVINCRFTF VOLUME 8 35.38 (Cli FT I LF)v FOR LOAD CASt a
M".OKEY.MSpMTfleDCOSy - 11,000 .*. 0e 0, 0 72,500 * 15,311

A FGIN BMlt CONTROL CALCULATIONS FnR LOAD CASE I

SCRMIN FOLINn UNnEFINtD. LOFT AS IS (LOAD CASE 1)

THt cnmpuTtn CP'FFP RATIOl FOR A TIP FLEV. Of 72,50 is 3,1696

* LEGIN BOIl CONTROL CALCIATIONS FOR LOAD CASE 4ISCuMIN FnijNn UNMEFINEO. LEFT AS IS MLAD CAll A)

THE cOmpuTtp CREEP RATIO FOR A TIP FLEV. OF 72,50 is 3,186

f Nf?EUING SIR LnAO*ARy
" FlINiCT, YSW a P7,29000 FROM x a 0,

" YCT SH a F7,45667 FROM X a t'068000
" 'IANCV, v5 8 7.A0 ?'6?3 FROM v 2 2,000000
"pklJ'CT, VSH. x 47.79000 FROM X 8 3,060000

" FLJNcT, VSH a A7,9%667 FROM4 1 9 8,000000
3FlINCT. YsM x 88.1?133 FROM w a %'000608
iFIICT. YSuH r A8.29000 F ROM v 6, (1f0400 0
3 IINCT. YSm x Aft.4%867 FROM x a 7,0n000
iFUNCT ON U a sm6731 fRnM xK 8,000004
3FItY, Y5*. a 88,79000 FROM v a 9,000000
1FIINCY. ysM a sp.95667 FROM 1 9 10,00000

b Fu'JC?, vSM a 89,1713 FROM y 0 11.0(1000
,x ETFlO 5/ PASOiAT
u fNIFR 3/0 POSAT
I. VSNC .y a A1.p9008 FROM I c 0.

FuINd. yON a A7,09667 FROM V 8 1,000000
PUFINCT. VON a 87,6s2333 FROM K a 2,000000

SFLINT? YON a 87.79000 FROM v 8 3,000000
bFUNC?. YSM a 07,95667 FROM K 2 4,000000

lp FliNCT. TON a A812S33 FROM K a 5,000000
), FlINt?,TO Y * w 8.29n00 FROM K 8 6,00000
, FliNCT. TSH a PA,45667 FROM K a 7,000000
2. UNCTY w aO z 9.62M1 FROM K a 8,000000

b FIINCTY, TSH 0 A8,79006 FROM K 0 0,o0ooo0
30 FlIk~cy, TSM a @A,95667? FROM v a 10,00000
lp FlINCTY M aO p 9'12313 FROM K a 11,00000
30 INTER SIR ppRSOAT
), NTER 5/R PRSMAT

ARRAYS ARE ALL ROIILY FOR THE STRUCTURAL MODULES
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ANALYSIS OF CnmPLFX RETAINING WALL
Itli*1i9 OIN lot lio

*AFGIN DATA CHECK FOP ACTIVE EARTH4 PRESSURES COMPUTATION

)I VALUiF OF ftSIN(LC) FOUND a 0. IN S/R CHEKET (LOAD CASE 3)

21 HI(LC) FOuNn IINME1FINEO. LFT AS IS (LOAD CASE 31

bVALuEF OF wng?e.I) FOuND u a'. IN SIR fwF.KRT (LOAD CASE 3)

I- S?fLC) FOUNI) UNDIFINED.o LEFT AS 1S (LOAD CASE 31

VALIUE OF 1S451M) FOIJNF a 6.0000OO' IN SIR CHEKRT (LOAD CASE 3)

NSIIRL AT 1NtrNNJING OF SIR SURFACEw I
tits 81.P9 six 0.t7 ApP.1(150 328426.00

SVALuE OF FSS FolND a 1.f000000 IN S/P CHEWR (LOAD CASE 3)

VALUf OF FXW EDiIonD a P.40f0000 IN S/ft CNEKRT (LOAD CASE 6)IVA1.11 OF w SS r 0 Fflhlof a 6t00nonfllu IN SIRt CHEKR? (LOAD CASE 31

SVALUF UPF nTSk FI1I'Nf a O. IN 519 C~wfXRT (LOAD CASE 3)
A?* 6I.%Li A22 .A 1*lf IN. *7*?9 SINS n.1?
$NFM 70.00l qFv '1St? NINs R7.?9 SIKS A.17

I 1.'1 A.0

%' iilci Q*Lj

NSUPL AT ENO nOF SIR SURFACE a 2
SURFACE I rAWA120.OO COH. 0. PHIs 30.00
SUR1FACt ? CAWA2'1.00 CnN. 0. PHIS I15.00

GAMAS?(LCI FOU)ND UNDFFNfmo LEFT AS 1S (LOAD CASE 31

3. VALijt fF r.AMASIMtC) FOUND 9 120,0600 IN S/R CHEMRT (LOAD CASE 3)

2, VALUE OF rOHI(LC) FOUND a 0, IN S/IR CHERRY (LOAD CASE 3)

1, 'diLMI, cW PNli(Lrl f OUNn a WV.00001 IN SIR CEXOT tLOAD CASE 3)

)b VALUE OF nELTAIML) FOUND a 0. IN S/P CHIKRT (LOAD CASE 3)

3, GAmASF(LC) FOUND U)NDEFINED, LEFT AS 1S (LOAD CASE 3)

3- RKAFMCL) FOUND UNDEFINED, LEFT AS 14 (LOAD CASE 31

RKA&(.Cl f 01NO uND F INE D, LEFT AS 3 S (LOAD CASE 3)

a KAI(C) F puND UNnEfINE. LEFT A 8 IS (LOAD CASE 3)

R KAIFM(C, FOUND UNDEFINED, LEFT AS IS (LOAD CASE. 11

U KAE2(LCI FOIND LNMEFINFOP LEFT AS 1S (LOAD CASE 3)

b RKAFP(LC) FOUND UNDEFINED, LEFT AS 1S (LOAD CASE 3)

3o VAtLUE OF RKHd(Lri MOMN a 0. IN S/fR CHENRT (LOAD CASE 3)

b VALUE Or ItLwM) FOUND 2 A0.50000 114 5/f CMEKRT (LOAD CASE 3)
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TW0 VFRICA1 1NrRF~fNT * 1.00 FT. NOSOF WALL POINTS 2

MALL PT. x

i*40 To.sof

w O~t F Srft LAYERS al
SOIL Nn.l GAmo*A CON PH! rip I TA

I pe.flil 0, 10.0 fl.
SOIL NO I NA 2*60*6. KAF a 0.
wATf EL, a A4.50 ACr.pL a 0. RpTA a ,4
FLFV AT ROTTO~m nF SnIL 1 u 7200f
LINF LOAM I mAG a 0. MIST a 0.
MAG (IF JNI LflAM a 0. MIST TO ifFT FNM a * MISTO In IHT END a0,

FNTtRIN. S/R CLASSIC FROm mMIJlE SA.SPI ~ INPUT DATA FOR SUBR~OUTINE CLASSIC
IIACKFILL DESCRIPTION

EQUJIV. SURFACt SLOPE a 9,46
ELFVATIVN OF WATER SulRFACF 2 64,50
INCREMFNT LFNGTI4 a 1,00I NKACI(FILi. SOIL NfSCRIP ION

mnOm TO UNIT WT PHI C KA
(FYI (FT) (PCE') CoMG (Per)

SlURFACF 7p,s0 t20,00 30,00 0

*ALL 9R!AK POINST%

POINT w.CoCIRD Y.COORO
NO (FT) (FT)

1 ro~ 74,50

MATA FROM SIINROUTINE CLASSIC

CnLLO4HS3 COEFFICIENTS OF ACTIVE FARTH PRESSURES FORi

COnRnINATfS ANn STATIC ACTIVE SOIL PRESSURES

FOR EACH sflIL I AYERI
f.OnOmINATfS ACTIVE ACTIVE
AT WALL (FT) PRP SSURE COEFF,

N V (PSP)
1,O 57050, 0,386
Ip 0~0 137,88 0,3666
1,l 5050 137,55 0,106

t~o 74,%f 161,31 0,386
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STATIC ACiIVO $OIL PFlSCFS

v -cfnmen SOIL *flkcp amoovi
cp f ,4fntalr?nAL UPSTIC#L

ft?.46 7.78

034616.4? 0,

7942%0.91 0,

?46'9S,EI8 0,

76.41. 318,06I'.4 332.? 0,O

OlUTPUT FROM SUe4ROUTZIde rjLA91C

POINT y.Cpnpmf STATIC FMRCFS (LPOFy) EARTHNAKI! FORMF (LSI/VT)

Nn (FYI mnRJI VERT VIR?
I A7.46 7,?f% 0.0 0.

? A,46 46.70 0, 0, O
A14,46 91,36 0, 0~ f

A44 139)! .0.91 0, 0.0,
F ,46 11-2 0, 00,

It 72,06 183,80 0, Po0
I? 7,06 Ia06 0, 0 ~ 0,

111 75,06 33?s67 0, A r 0,
to 70,4;0 169.619 0 0, 0,

RESULTANJTS OF STATIC SOIL A~n SUjRCHARGE FORCM

WORlfNTA '?7Tnl,0a qLM/F?'I AT v a 79,26 (FT)
vFRIICAj a 0, fIP/FYI
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mnlInflhAt ACTIVf APTM PPFSSIIRFB FOR LnAn CARE q
omu ttAssicctitnmo) ANAt vSis IN SP CFACt. nF STIm)

flUTPIOT flF ARRAYS MS. fm5* AND YVU IN MODULE SP FOR CLASSIC ANALYSIS.

FI.FvATIlw INCREmENTAL wflRIIONTAL INCREMENTAL HORIZONTAL
STATIC FORCE EARTHQUAKE, FORCE

(FT) CLS/FT) (LBS/FT)

87.457 T*TA311 0'

No.0%? I5oss O
A344T 135,41 0

81.4%7 106,14
REA~nT'4lR1flTA 2ps. oiil;HOIZF

7904%7S TERSUTNTFRESAE

fpm AnfLA ArTfRESULTANT OINTLAIV FORCE ECSS OF TIC

nUF TO FARTHQUAKE a 4, LmS/MORIZ FT
ACTING AT ELEVATION 0.
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ANALYSIS riF COMPlEX RETAINING wALL
jiluAU?i ON 10/1/II0

AMFr;(N nATA CHECK FOR ACTIvi, EARTH PUFSSURES COMPUTATION

lb VALUE OF nSIN(LC) FOUND) a f)' IN SIR CEKAT (LOAD CABE 4)

a SIRC (I OiND UINDEFINED, LEFT AS 1S (LOAD CASE A)

IVALUE OF w0582(LC) FOUNn a 0. IN S/R CHIKRT (LOAD CASE 0)

2HSP(LC) FOUJND tiNEFINED, LFFT AS IS (LOAD CASE 4)

3VALUE[ OF~ N53(LC1 FoUJND a 6.000000 IN SIR CHEMP? (LOAD CASE 4)

NSIIRL AT ME(I.INNIN. OF SIP S11RFACE. I

At N7,.P9 Six 0.1? A281I.SO 8?0-26,00

VALUII OF FS5 FOUjND a 1.000000 IN SIR CNEIKRT (LOAD CASE U)

vAL"F nF Fxw FOUiND a Z.000004 IN SIR CNEKRT (LOAD CASE a)

)VAlUEf or witS% FOUND a 6.000000 3M 9/4 CHEKRT (LOAD CASE U)

SVALiot OF DTSSkJ FMIND 9 0. IN SIR C"EkR, (LOAD CASE 0)

lip 6 ,. %0 Spa. t.n" F4IME A?.?Q I1Mm 0.1?
MFR 70.4 * Fs 0.27 PIN§ A7.29 s1'~* Olt7

1 %I 1f ;,bo

N411IRL. AT FN;rB F SIR SURFArF .

SURFACE I rOAMAv1?v.Ao CO'. A. Pw3. fl*(00

SURFACE P GAhvA81Pn.h0 CONS n. PHIs 1A.06f

1 CAMASpM1~ FOIuND INDEFIlNFO, LEF T AS IS (LAD CASE 41

, vALUEf nF rAmASMrC) FOUND a 1,'fl0000 IN SIR CI4EKRT (LOAD CASE 4)

aVAI 'f 9F tONI (LCI FOUND a 0. IM SIR CNENRT (LAD CASE 0)

aVAL'it nF PHII(Lr) F01uND P In.00000 IN SIR fHEKRT (LOAD CASE 4)

3- vALUE OF mELIAI(L) FojUNn a 0, IN SIR CMEKPT (LOAD CASE 0)

br.A'ASF(LCI FO1ND) tNnEFINEO, LEFT AS 1S (LOAD CASE a)

w *MAF?(LC) PON nin InDEFINEO, LFFT AS IS (LOAD CASE A)

* NWKAP(LCI FOUNDO UND!F INED1), LIFT AS IS (LAD CASE 4)

3, NWAM(C) FOUJND liNnEFINED. LEFT AS IS (LOAD CASE al

) KAF7(jc) frOUND liNDEINED. LEFT AS IS (LOAD CASEL 41

a NWAFp(Lr) FOUmn UNDFrINED. LEFT AS IS (LOAD CASE 0)

PRAtI(LC) 0 (1IN11 UiNDEFINED.) LEFT AS 1S (LOAD CASE a)

aVALUE OF ROMMIt FOUND a 0'. IN SIR CHEKUT (LOAD CASE 01

aVALuEF OF FLm.N(Ltt FOUNDO a No.110m0 IN SI1R CHEKRt (LOAD CASE 01
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Tb4E vFRTIrAI INCRFMENT a 1.00 FT. MO,OP WALL POINTS U2

WALLt PT I y
1 1,00 147,i6
1.50 7Uj*%f

%II4RtP Or SOIL LAYE~RS al
SOIL NO. GAMMA CON PHI OELTA

I I 2n..fA 0, 3M.00 0.
SOIL NO xA a*O**** KAE. a 0,
WATFR Et. a 94.50 ACC~t a 0. RITA a 9,46

FLEV AT NnTTOm OF SOIL I au20
LINE LOAr) I mAG .000.00 O1ST 2 P.00
LIfk LOAn p m~r. mAnn00 n1ta v 4.00

MAr, OF UNIV LnAn~ a ". O1ST TO lEFFT END a 0, n11? To RIGHT ENU a 0

EIkTE0Mk; S/P CLASSIC FRO- MOOLL SA.5P

INPIIT nATh FOR S'ilflHOTINF CLASSIC

HACKMR IL tSCRIPTION

fQIJIV, SURFACE SLOPE a* ,4

FLFVATIrIN OF wATER SuIRFACF 2 84,5A

INCREMENT LENGTHM 2 1,00

BACPFILt SOIL OPFSCRIPTION

FROM TO UNIT WT PHI C K

(VT) (FT) rPCV) (DEG) (PSE)

slmR ACp 72.s0 120.00 30,00 0,

WALL F44FAK POINTS

PflINT x.CflORf Y.CntORO
NO (FT) (FT)

I , ,00 87,46
2 .1,0 To .5n

SulRC'4ANGr LIMP LnAns

LOAD n13TANCE LIME LOAO

Mo (f T) (PLF )

0.0m 4,00

?.On 400,00

nATA FROM SliJPflIITIME CLASSIC

rCniLOMS rnOEPICTINTS OF ACTIvE FARN PRISSURES FO4R
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conRnINATf8 &Nn STATIC AcTivf SnIL PRESSURS
~FlR EACM SDYL LAYER

cAonINowA Tos ACTIVE ACTIVE
AT wALt (FT) PRESSURE COEFF.

K v (PSF)
tAn -A.46UE 0, a $P

I p Ad5 -j 37 , [it n 38PIb
1.17 nda*%f 137,AA 0.18mb
I . n 701.50 lei .31 0. 3#86

STATIC ACTIVE SOIL FflRCIS

Y.COORD SOIL FORCE (LA/FTI
(FT) HnRTZONTAL VERTICAL
A7.06 ~ I 7if 0,

8h 0 6'.70 0,
As.LJ6 03.56 0.
A4.46 13%.45 0,

1.4161'.42 0,
R2 .16 1A3 .0 ft,
P.I0is ?06,I 18
90.U,% ?284.59 0.
74.d 1 , 2f5 , 93 0,

TH .as,271.30 0,
7 ' ,29's. bi 0,

76.0h 31A..06 0,
793.4h 332.67 0,
7M*so 169.159 0,

WALL ~FORrIS ntjE TO LINE LOADS

PRESSUREFS ANn FORCES DUEf TO 1.OAO NO.,

Y-CflnRn PRESSURE FORCE
(FYI (PSFI cLo/PFTI

F17 .06 0. 2.93
Ah.4#6 17.56 16,08
95. 46 28.63 27,31
Ad . 0, 31 6O 30,92
A ., 29,65 29.1

f, 25.34 2s,29
A I.d6 20,70 ?0,7q
Aft.o6 16.58 16.71
79.06 13.p1 13,33
75*0, 10.ss t0,64
77.416 MPu al,55s
76.41. b,56 6,92
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PAR5SlIUFS ANfl FORCES nIDE TO LOAn NO, 2

Y-rn~m PAESS11PE FnQCf
(F I) (PSP') (LH/lP1I)

A?. 4#, A.s me

A I. ? .9
A446J.ho 611RU

A2.46 9Q*JA 'IR.sm

Al.U, al uo 13 'I
79 'J 6 1.16 3:4t 4

711,11 21.09 21.2q

7% .u6 1 .21131.08

PR;SSuRES AND) FORCdS DUIE TO LOAD NO.F;RT3

47.4h 0 1,117

A 117ue 112 , 0,7 072

A4 4's ai 2?5 026 21.0
81. 1114 1 231,1 *, h3 20.

A24 2',,11 2 2.5A0,0,0

91.4t AG PP29,1 20.60 0

79.4 7711, 3. 1 0, II.

I 8.06 U 19.2 1,30
71 711,4f, 11. 0 t0t. 2,

RPINI ?A.'YS r) SAT I FOCE MflTL AN!)Q&K 9iDCAIFS mlfqr)

NO 199,1) HnM/PT L'T HOV YE9,% T

Au.h 2q 0, OLA/0,

AS,46 27? 4-80.0



HnOIFONTAL ArTIvE EARTH PRIFSSIJRES FOR LOAD CASE 4
FnR CLASSIC (CnllLnmn) ANAl YSIS IN SP (FACE OF STEMI

OuTPUT OF ARRAYS HS. tHS. AND YVS IN MOD0ULE SP FflR CLASSIC ANALVSU.

FLFVATION INCREI4ENTAL HflRIJONTAL INCRFMENTAL HORIZONTAL
STATIC FnRCE E.ARTEIUAKE FORCE

(FT) (LAS/F? ) 0. 93/F I)
..... ......... ... S...........

87 a,5 7 18.22?0?

Fl;4?192,51 or
Auffiri7 2'19090 a

A347272.62 0O,

A .4% 29, IA 0.

7.l 316.S7 or
77 'alV 12.61 0,,
76,4137 349.,0

?.i 3S7.21 0
?a,.0 o R0*2u 0.

FOR THr A#HOvf tOAD CASE THE RfSULTANT FORCES AREI

RESULTANT HORT7ONAL STATIC ACTIVE FORCE u 3550,87 LPS/MURIZ FT
ACTING, AT ELEVATIVN ACIE O (.EXES FSTTC

ACTING; At ELEVATION m

* XIT flr)lILF FA
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ANALYSIS OF Cn-PLFX REIAI41NG WALL.

ItilIAIEI fN 10i 1/40

MEG!CN PLOTTING MlAT& PIFP&RATION

:nTf THAT nFFAIILY VALIJE.S WILL "E SPY PERMANENTLY INTO GEOMETRY DATA,

enOORnINATEjS OF CORNERS OF WALL CROSSwSECTION

x.COnROINATES ARE 4 TOwARM HEEL FROM BASIC KflRKING POINT (IUMP)

y.ConRnINATES ARE ELE VATIONS

PT' x Y DiSCRIPTION OF POINT............... ................ t ............
I A A7.S~fto BASIC w()MKING POINT a TOE.SIOtE OF STEM TOP

? (it 74,0000 BOTTOM OlF TOt-SIDE FACE OF STEM (AT TSI)

I A, 74.0,000 RETwEFN 181 AND T32, ON TOP FACE Of TOE
IS -2.0000 74.6006 TOP Or TflEHT a AT OUTER END OF Tw2

S .2,000S 7P"5004 TnE ENnOf BAS eas AT AM
b 9,006( 7P,5066 TnP OF TOE-SIDE FACE OF KEY

1 q*6006 72,%60o mnTTO4 OF TOE-STni FACE OF KEY

A Q*6660 72,5666 BOTTOM OF HFEL.SIOE FACE OF KEY

9 9,6660 72,5666 TOP OF NIFL-SIF)F FACF OF KFY

10 q,.00A0 72.S066 HEFt. fNn OF HASP

It Q,6666 74.066 ToP OF lNEELT? 2 TOP OF MIITER fNO OF NEEL

I,' I*%066 74.SIOO RoTyom Or HEEL-SlOE FACF OF STE"

Is 1.0on( my.sfl0 RYTOm OF HEFL.SIOE TOP PANEL OF SILK

tu I.006fl Als066 TOP OF HFFL.SIDE FAtF OF STEM

Is A,5660f ??.SAO" AnTTOM OF CUTOFF PALI uNnER KEY

WALL nATA LISTSv

wILAi US TIs SIP HEELw

Al,%6060 2.000660 ofl.12300OE 31 w0,12340001 It

KLA9 mw BS ASER MLSTROLONI

KLAN HEELT? SlEFtw NEELT1

tA.O6660 *11.12341100E 1 ?400000

*100066t .0,t?300E 31 *6,t2310001 31 .o.1231000E, 31

ItAi TSTT TSR Ts MATPH USIP9

12.oonnp 0, 18,00000 0, 0,

Wi AY I4TFt TnFNT TS2 mlI Tot

7?%60 18.60000 10000 0, 100.00000

*:** Tm"NH TMINA
1 .t300 11~ It 0,1,7140600 31
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------ PPRSSUtRF DATA VERIFICATION FOP LOAD CASE 3 .....

Fm4 TnP CAI CIOLATfn TO FtE su'll00
FOR ILnAn rASP 3

3. AT FH IN PR~wUA
DENTER SIR PRSnAT

3- AT EFM tN PREWUA

3FNTFR 5/9 PQSnAT

)FRYOP is A4.500

TAHLE OF .,RIOR7NTAL NP? Nvnylpf PRFSSURES FOR LC u3
I FtFEY. F"(LC.I) EFH(LCa!1

I 35 4RU*%o 0.

SA2.%A q~.j 0
41.5 147 LL,? A.

1nj5ft ?4%O,3

3,4Th P0.00
A 7.%n 14,00 ,

7.0 A7,0fl n

to 1.00 10.00 0

.AT Fv IN PREW(JA
D EN~TER SIR PRQflAT

.TAMLE. OF vEILTTCAL FAtH VEGT ,SUF SRAGEEURSFOR LC 
I n S'T. x-cnoRO, FV(LCif)

I 0. P.000 -147'A

4 3.0n .000 .?78,1
3~n 2.00 0 (18,?

I 1.o 000 8.

~, 'a00~'ooo -2.

01.0n0 L,f000 1685
in iona ',000 .50A.6

tto o 88,0 .*0 14A.7

I? 1.00 A00o 1W.s
Ii 11,00 qnooo 062M.6

AT V10 IN .0 PP11Q,
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AT tV IN P~rWUA

FNPftREI SIR PASOAT

...... PHESSIJA, DATA VFRIFICA !ON FnR LOADC ca a .

Fm TflP rALCIILAffn TO 141 Asl *

FOR LOAn CASE 'a

3o At FM Im PPFWUA

F f.rt S/IR PRSOA?

AT E.FH' IN PREWIIA
3o ENTER SIR PRSDAT

FoT('P 1S A4.500

TAIRLE OF HnRIZnNTAL MET I4VDRf PRESSURES FOR LC .A
I ELFV. FHLC.II FN(LC#I)

? Also 4a9,06 17.
3 a 2:50 QAI14 0,
'a al~so 147,2 0,
Si go.so 196,3 0,
b 79.'SO 24S,3 0,
I78.9*n LV9a,4 0,
R ?7.So 1ub.6 0,
9 76.50 11764 0.

AT11N RW1

J.0 -,00 08,

2.0n 0 . 4-84



AT V IN PIpFWLiA
ENTER S#IP PRSnAT

yAA4LF nF 0,RTtMAL FARIN wFIGb4T + SUJRCHARGE PRFSSt'RF8 FOR LC
I DIST. x.CflORf. V(LC#I)

nv0R TnF I

I f. .P.0ftff %O?,U
', .n .1.fl00 dI6d.E

I 7*0n 0. 1.
OvFRMFIELt

S ?.On 0. 230.a
5 . On 2.060 970.7

h 4.601 2,000 907,7
I SiAn~ 1,000 1023g
A h.00 0,000 1008.

0 7.00 1 , 0(1 1472.
to 0 n~ f*nfoo 1092,
It 9.0(l 7,0610 11113.
1? 10.00 A,000 1133.
li 11.00 9,000 1152.

A? T V I N poEwokI

FNTFR S/R PPISDAT

END OF PRESUiRE DATA VERIFICATION .---------
FIIJC. i'~3 0,h2333 FROM If 8 2,000000

SFijNCT. YON a 87.956E,7 FRnM I a 4,000000
FuNCT. YSH~ a BA.0asbb FROM v a 7.00000l

aupflATF FIil' RESET

COmNANO) FNTFWFDUl
ENn
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4-5 HAND CALCULATIONS. These hand calculations are based on an exam-
pie of A. R. Jumkin's presented on page 100 of Soil Mechanics,

1964:

L 0dh %4; PAON LoAM4 w~ OL (.nlor4y bfs466tJL

ZE 0(. 2E- o S2a
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Ir

&a4 4v sry.L.kr

sit Co (sbC0L4 +4f]i

= (a4 4 Fm
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_ElI I

a2~/4psf:

Z-)
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c/C),he ~ C j~~2
IJV

/t f 7 /

AD4 &:?). 7-:.9

f C '3

3~dfZ3J~f Cepz

0 ,9S7S/

1 1 L 2-Q;Oj 5,p54- -T
77.'147 - 6. az S7 4-

V3. V4Zc 7-. .

7- coo n.o(e.3*
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4-6 COMPARISONS OF RESULTS

4-6-1 Distributed Surcharge Over Toe (Load Case 4

Hand Percent
Iteiq Program Calculation DifferenLe of Hand

Vertical pressures on toe
At X - -2.0 329.89 329.88 ().(0
At X - -1.0 289.125 289.12 0 (
At X = 0.0 292.219

4-6-2 Concentrated Line Load Surcharges Over Heel:

a. Vertical pressure at X = 2.00, Y = 74.4667, from line sur-

charge of 800 lb/ft at X = 4, Y 87.96:

Hand Percent
Program Calculation Difference of Hand

36.15 psf 36.12 psf 0.03 0.08

b. Horizontal pressure on stem at el 80.46, from module SP:

Hand Percent
Program Calculation Difference of Hand

33.16 psf 30.34 psf 2.82 9.3
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CHAPTER 5: PROBLEM V4

I- DESCRIPTION OF PROBL_-__M. This problem is the same as example C in
the User's Reference Manual; i.e., a stability an,,lysis and struc-

tural design of the hybrid wall presented in Lxhibit H of the Program
Criteria, Specifications Document. The wall is essentially a flodwall
with a slight ditIerence in finished backfill grades. The soil system
has a single homogeneous silt laver in the drained, unconsolidated
condition:

C, ['0 ,W. 3 fF.

3V
5.6'o

l 0 , -12¢ lt3"'d ,:',

24

/25

I'.

7- " A# /7-o
mff.i,



5-1-1 Load case I is analyzed using floodwall default values:

a. Crack in earth cover over heel.

b. Trapezoidal shape for diagram of overturning passive earth
pressure.

c. Allowable strength equilibrium method for sliding; C' =
C/(FS + 2C').

5-1-2 Load case 2 is analyzed using retaining wall default values:

a. No crack in earth cover; use active earth.

b. Triangular shap for diagram of overturning passive earth
pressure.

c. Shear friction method for sliding.

5-1-3 Load case 3 is analyzed using a hybrid set of values:

a. Active earth pressure; no crack in earth over heel.

b. Trapezoidal shape for diagram of overturning passive earth
pressure.

c. Allowable strength equilibrium method for sliding; C' =
C/(FS + 2C').

5-2 DATA PREPARATION:

L Reri l ii, 40ca "-d LI ,/.jS"op't s /r~: iI/ ; -

F / D=I D= I
I- 2 Dv?

cNOL D P 0 0 d D 0 LvZZODD I
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DATA FILE:

11)0CI IN I T

1 020 F

104:0 N;ME E:<'AIF'LE V4 -- FROM CLIDINS E:',HIP:ITC TO CPITERI; DOC. REF. SY:
1045 REM
SC50 EM P',ACICB 1 E:ERAL 'A, LL E,:,: NLE -- :TAPILITY AL"C-IS, STPE- DE12GM;
I 10 0 REM
1110 ;'E I LINE 1020 ArUER F, SET ALL LOAD CAEC FOR FLOOD ILL ACTION.
1120 ;EM USE DATA4 LIIT TYPE TO PECET LO;D A-E FOR PET;AINING ';;LL ;:CTIO4:
11-:0 T YPE 2 2
1140 REM
1150 REM LINE 103-n , :4'AN!.IEP H- -ET ALL LO;D ASE:S FO.r iLIC ORTIOC;
11. 0 R1EI THIC. IS- NOT :-I;NGEAFLE.

2(oc eN. ) 20 700 125 ,_ 0 C 0
2010 PEM DAT; LIST ',TT WILL BE COPIED -UTOMATICALLY FROM DATA LIST SPE3
2015 REM

2Q20 S ,X- 0 86.5 100. 0
Z0o0 C' -T 0 $7.5 100. 0
2035 REM

20C40 )PE3 20 700 125 20 700 8000 8000 8000 8000 50
2100 0'3LE 2 1 100.0 87.5 0 87.0 86.5 0 100.0
.2110 REM
220 -EE " 5 97.0 0 0 I I
'21" ;SEP 2 ; S 5 ? 2

2220 EEP ' S a 5 2
23- 00 PEM
3000 LS 100. 0 5.6 C C
3010 IL$; 16. 3 10 .0 0 0.0

LS2 hLH 18. 0 C 18. 0
3(Y30 0- t 0 5.7 18. 0 8. 142857
3040 MLR5 18.0 0.19354887 24.0 0.0 0.0 C

3050 NILPT 83. 0 18.0 100.0 0.0 c
?060 PEM
30 0 PEM NOTE LIE OF PEM ::OMMAID TO R!MOTE DATA FILE ',NIT EXECUTED,
3080 REM (THERE APE A.TULL' ONLY 18 LINES OF D;AT4 FP _=: LO;D CAE

S

4000 REM
4100 UPDATE

*PE ;AVE E:V4DAT
DATA SAVED -EXV4DAT
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5-3 TIME-SHARING TERMINAL INPUT/OUTPUT:

09' 25,8A ) 12. 3:'3

PROGRAPM T!0VA - - 71 3-PI-4P0 027

PEL 1 . 0AG

,s: OtNr 11TH P OP ANY HELP)

ENTER UPDATE PILE NAME k7 CHAR A
c XV4URD

FOR? REPORT FILE!
ENTER NA;ME TO BE USED ON4 REPORT PILE IDENT CA 1 2 CA.N:

M.A. PR1ICfE
ENTER YOUR -AO ACOUjNT NME

ENTER NAME OPF COMMAND-DA TA FILE OR
ENTR ACARIAE ETURN IF COMArCAE TO BE ENTEREDITEAIVL

PROCECING DTA: FILE...

UP0DATE PILE RE$ET

DATA FILE POE.IGDONE-

RETUR1N TO INTERACTIVE INPUT

PRUN PA

TH4E RECU'LTANT RATIO = '.3.13?7. FOR LOA4D CA:7EI

THE RES :ULTANT PATIO = 0.32 FOR' LOA,:D '-AiE 2

THE RECU',LTAN'T RATIO = 0.-4618, FOR LOA:D CC
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FINAL FACTOR OF Z'AF'ETY AGAINCr4T CLDN 3.99,? FOP LOAD CA:EI
BY ALLOWdAPLE STREN3TH METHOD

:, -C 'F% C2 TANPHI =TANRIHI F:-

FINAL FACTOR 0OF SAFETY AGiS7LIDING 5.529 FOR LOAD CAS7E 2
BY SHEAR FRICTION METHOD

FINAL FACTO? OF SAFETY AGAItC T -LII'ING 4.01, FOP LOAD S_E
BY ALLOVAPLE :TPENGTH MET.HOD

'=C-/FSC TANPI'=TANlPHI -r::

TOTAL CONCRETE VOLU'ME = 62.12 ~CU' FT - LF) * FOP LOAD CAZEI

TOTAL C3J.i!tRETE VOLUME = 62.12 'CU* FT - LF' * FOP LOAD CAS.E 2

TOTAL CONCRPETE VOLUME = 62. 12 C FT LF. FOP LOAD CA:E

ENTER 1 TO SiEE PLOTS OF THE DA;TA AND ANA;LYSE
(MAY.E HARDl COPY BEFORE CARAG ET-URN'
(NOTE: DO NOT ENTER 1 IF YIU ARE GO0ING TO PNMODU1-LE D.

OR I) TO OMIT THE PLOTS

rUPDATE FILE RESET

COMlMAND-D;:TA PHA-E ENTERED

COMMAND

ENTER 5 TO SEND REPORT TO ADPC. TER.MINAfL
OR 0 TO SAV,,E IT AS A PERMANENT F7ILE
ORp: I TO DETACH (DESTROY) IT--

75

ENTER YOU? ADP CENTER TER.MINA,7L MASCON STATION COIDE

CHUMP : 2497R

YO.-M ODATEPIL FO FUTME E--TFPTtIF N.~mED EY:V4URJD
S o:<l; (RELEASE Jt-rJEEDEt' FILEZ)
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5-4 REPORT FILE PRINTOUT:

NUTFS TO EXPLAIN SPECIAL PIRINTUtlt THAT MIGHT bE IN THIS FILL-

rML VALkit 4-*1j34F3t" IS UbEV YU jjt~NUTt At- U14OLFINEU Ilm

THEVkLL ".14er~i' EAN: THAT THE DEFAUiLT VALUE wAS NE'JuESTEU.

0-I ALL D)AT& R .ST FUR ~IFWSH SIARI -91

COOlMANU LTEREVI~
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I 11 L FiT,- H A .iYUAOIIC FLUUC' ALL

N A LLA 'OLP Voa Idktli SLIuU.( t.MeIPIZIN WI CHNUI A UEUC*, WtP. LAL

C lt-? A141i F N I Fk PNF~
.'4T--4.9 1C GI .JAL .vALL E A A'PL. l 6AIIL IT Y AAAL S IS S51 WLSS Ut b I U

RFTF,---LT-NF. l~~k 1ASk F ALL LOAO LAML U( FLOOD) AALL AL IUN

Ci.YIIANOi UTFOEM,
OUE ATA LIST TYPE 101 ESET. LOAU CAL j rd HEJ' ILININE, "ALL AL f LUWFI

CIfPMAN(4 ENyE3RE()j

CW fI4ANIL ENT.0ol1)

NFTI~F.10310 (ANSOIR H) Skj ALL LUAU LABL.S UN HfDNAULIC UPIIUMb

RiI-I4 T'iS 1$ NOT CHANGE2AHL.,

CO'4MANL EfLTkrLn

(ILWAMANOi ' NTF RF P
8P1 0 .0 700 125 C 0L C 0

CWIMANII F.NTEqL:~
47' IOkfTA l~t5 SP17 wfr. 'if COItt AUTU~b&TILALLI FNUM OATA L151 ILt

COL IMAN11 F'LrF'#11)

CtillMAfIrl V.t4TEREI)
W~IC u$ ' 44) 5 f 101.1

L rj. I4nI F A TE, o Ii
ss FS 0 47.5 100.0

co -iM1i, E-'LrFYLL l

CWLTAIAN11 fIjTF i$)g

SPL 3 2 n 7Ino ,9; .'o ?no hu")I 9 L0 o 000 soou 130

C Cl) 'Ail FN7 NF.11
SII. 1? 1 (411i 87.5 it 81.0) $8.5 0. 110.10

CI'AL P1 1)ETEIF 'p

Cn '. A NYf T F 94 k;
b Lf. Pu 81.s' 4 F o 0 0 1 1
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GUIMANO FN tPi) 1

COMMAND LNTfRkllI
SLL 3 s 5 a a S a

REM

COMMAND Fr4TERtDi
.WLA 100.1) 5.6 L C

CO!MANV EIJTEMEUIl
W4LAH lb.3 10.0 ?0,0 0.0

COMAND LNTEJ4Ep,
iLAH 1R.u C Jh~v

COMA-tAID IFNTF IEI~ I
.'LAK 0 S~.? 18.Q0,R142857

CO-i-lAN(D L.JTEREfl
ILAT 83.ui 18.n 100.0 0.0 C

COMMi*ANL) ENTE4EUU

COMMAND EN4TERED,~

RE U [ISE qF EM OMN o ETtOTAFL NT XCT

OrUiMN) ID.NjE4E

CUMMAND IrNTFREDe

RUli FA
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f AA"IPL V4J -- FU)O SLIOINI EXHIBI IS TO CRITERIA uu'C. IREF. k

-Y ottiUiAStC STAR1LZTY UATA CHE.CK

UPFAULI VAL0. O~F 6tsiouA tISID FUR EbAMA o (LUAU) CASE 1

0 E a 0LLI V ALIF. 11Ir 151.1100 USED FUN GAIIAC (LUA0 CASE

PEFALILT V4LIIF UF 0,* USED FUR~ UCExb3 (LUAD CASE I

)EF AuLt VALIWP OF 1I. USLU F (IN UCLAx4 (LOAD CASE 1

f)E FAIWILT VALIIF UP F i. USEO 1)pUR ('Cf x65 (LUAU CASE I

UEFALILT VALUE OF USED FOR UCUFS1 (LUAO CASE 1

oE VIA1UFTL USED FOR lJCHP be (LIIAl LA~jt

I'EFALILT VALIIE O~Fl USEO FOR I104F Z (LOAD CASE

OEFAIILT VALI (IF U. tISfv FUR UC$FS7 (LOAU CASE I

'Ul FAUtj VALIfOLF 4) TUS-LO FUR LUC0 St (LUAD CASE 1

J.FF AOL T VALOF 'IF 3 I Olluio~l lobkEU FUP LJClS (LUJAI CASE 1

DlEF AULT VALIIF. UF I ,0OOOvo USED FUN IiC~b (LtJAI CASE I

T-TIFA JL T v ALijk OF I . 0u o uOI UbEI) I*UKO I. K (IUAU [ASE I

IIEPAIILT V A L U IIF U05E FUN IFwUC I(LUAD LASt

I)FFAULT Y ALOE "lF I USED F Up IFbU1 (LUAU CASE I

UL AU. F VAL QE OF I . IlolaoO USEI 11 NC I LUg Ai I

N~O -FF AIL V ALlF P iN RNIIN So SET Ill UN%3i pq4) (LOAU C ASL I

IErAILF VALOE OF 1.1c,60009 UhtU FUR FSHIN (LOAn CASE 1)

)F I AoiL V ALtII d~ ''Sk 0 F UR tIbL I1D1 (LOAD C ASE I

UFFA'ILT VAt lit lIF 2 UISEn FfIN IFWUC ( LU)A CASL 2)

i'LFAIIL T VALOF UF I Ubf0) FOR IFdUM ( LUAf CASL i

I, FTA'LT-VA-C-oF UF 1. * IIIJIIJII UbkU F U K LF MA (LOAD CASE el

OEI Af,1T VALI3 OIF 0,*1333333 jIlSO F UoN NNI (L0IA D C A SF 2)

UE FAIIL T VuLOE (IF P.'OI)oO0)0 USED FUR FS'AIN (LOAD CASE 2)

U-FEP AlIL I VALuIE OF I USE 1) FUNl IISLI Oh (LUAU CASL e)

u'EF ALIL T V ALOF> flF 2 USE 1) FU4 I F VUL I LLUAU CASE 3)

DEFA1101.T VALIIF uoF I u3ED1 FUOR IFSW' 'LOIAD C ASF. 3)

DEPA AUL T VALIIF IIF 1 *10110 0 (1 USEI) FOR CFMA ( LOAD CASE 3)

Ili UtrE 1. ALIlf FOR OWIJP4N SO SOA IU UNI)LF I iUI (LUAU CASE 3)

DFFAtJLT VALUE Uf- 1.5110000f USED FUR FSMIN (LUAV CASE 3)

UI~PA~iL T VALIt 'IF 2 USkiU F UN 1 1L1UF. (LUAUJ CASE 4)

5-9 *
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FXAMPLL V'4 -- PWOM SLIP'Nr. LxMIliJTS TO CWITtWAa riOC., RECF.

fGI PAU y OF STAfMIL11'Y OATA C-IFCK

H EGIN MOVULF FA

VARIASLF HFEL. CALCULATED) 8,7 C.T-lUTB)
VARIA8iLE HSIgrs CALCULATFUOR P ';FULED TOCLUDL COORUINATES,

PISNPM a 011~5118 IN/FT.

COORflIATES OF CORNERS OF "ALL CROSSSECTION

x-CoflRotNATES ARE * TOWAWD HEEL FROM UA4SIC WOKp G POINT (dwP)
Y-CIOORIINATES ARE ELEVATIONS

pt. x y DESCRIPTION OF POINI
.. ..... .... ... ..........................................
I 0), 100,00o0 hlASIC .ORK!NU POINT 2 T~-SU OF S3TFR lOP
2 *'n.?540 Au.5000 fMUTTON OF TOE-SIVE FACE rJF STEM (A! T51)

3 *f,50  8'J.5O0O UET.wEEN T31 Ar4Oia O I FAC OE C
' ,Il Aij.5i(OO TOP OF TOLiII a A, Uu't, ' OF Tv?

5 .5*RAflt tM311ih00 TOE EN~D OF HASE a AT HTEI

6 M~pcinn R3,iIo00 TOP OF TLIE SIiDt FACE OlF Kt V

I 8,q58 0  77.3000 KOTtOM (IF TOt-SIi)E FACE OF KEY
8 1u.'J400 77,3000 iOT tOm OF MEEL-SIO)E FACE OF KEY
Q joLusno all.80fl TOP oF HEL-IOE FALE UF KEY

10 jnsio (lo '13.0000 HLEL ENU (IF 8ASL
It 1o"U50 sq's5fl0 TlJP OF 1IEELT2a TOP OF OUTER END OF HELL

ia 1.7joo N~.5u00 tOTTOM IJF HEEL.SIOLE AE TSF
IS i~o~o 100.080 UTTOM OF REEL-SIDE TOP PANEL UP 3LME

to 1.5000 inn'0000 TOP OF HEEL-SIDE FACE (IF STEM

9 HORQIZON'TAL NI)N.5EPAGE PRESSURFS ARE ZERO
0 ECAlifE YOURJ K14ACK VALIJF OF I CA'ICELS ACTIVE EARTH
AND) MECA(JSE PRESSIIRES 43 AND/OR 04 (DATA L13T SCWl4)

9 ARE UNnEFINFD, lEQU, OR NEGATIVE.

5-10



Tt4L F(IW.1-I.NG TAH1LF LIitLUDES %ALL ANI) SUIL+,AATEY MA55 AtIOVt KIAb , ANU
THE~ FoRICL.S ACTING ON It. EXCEPT TH~AT HIRIZUNTAL BEEPAh;E ANU tjPLIFT
AR~E 14UT JNCttlI)Lf Mf.WE, RACTIVE EARTHN" 1'4CLIIOLb THE W3..iB WATCH PRESSURE
IF AC4ACK IS ASSIIMFL IN THE EARTH -COVER UVER THE ENU UP THE HLkL.

LUAU CASE I
SVEPTICAL HURIZUNIAL weh

FORNCE FORLE
LHISLICkt LIb/3L1CE LO-1,1/5LICE

,4ALI glg.oo
ACTIVE EFARTH 0, ,U

SO)IL +.OATEW qq 20Ib.',

k19C Me LAI W:), 5

.4 [ JI) v

k ARr HijiIAM . 0. 0.

F A A"LF V4 -- F I'm SL [f; LXHI P41TS TOl CH 17 t.WIA lUC. REF. E

1)tP 'ATA C-FrK FU'4 ACTIVE E.ANTH PRLSS'JRES GUMPUTAtIUN

CLMtLI)MM'3 COFFFICIENTS 0P ACTIVE EARTH1 "NESSURLS rUNS
HACAFILL LAYtN KA IoALO*

_____ 9)IjrNTAL ACTIVE EARTH PkESSORES FUR LUJAD CASE 2

l'UkLLAbIC(I0JLl.mM) ANALYSIJ IN~ SA tLNLJ UF MtL)

O'J IPUl t4 16,461 A f~i, ANO 1 04 %0UUULE h fUw CLASSIC ANkLY'S.

.LL~.±ATTUM tClLMPTAL l'O'IZOt.TAL INCR~mttTA. 11iUIOfNTAL
STATIC FUt4CL LAt"Q.AIK ULL

-------------------------------------

0.l . .)

oU

U..!oo0 0.

19 -3 (n 0. 0,
75000, o*

77 9'.,n Q . u.
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FUR 104E ASOVE LOAD CABE THi[ RESULTANT FORICES AREI

MESIJI TAiJT MU54!ZONTAL STATIC ATIZVE F004CL a U, LHI1UH P

ACTIN6i AT ELF VAtIUN 0,

RESULTA14T HORIZONTAL ACTIVE FORCE (IN EXCESS OF STATIC)
DUE TO f4MTHU(IAKE a 0. LWS/ORIZ FT
ACTING AT ELEVATION 0.

THE FULL JWING TAHLE INCLUD)ES WALL AND SU14L,4ATER MASS AbOVE RIASE, AND

THE FOWCES ACTING ON IT, EXCEPT THAT HORIZONTAL SEEPAGE AND UPLIFT
AHE NOT INCLIUDED HERE. *ACTIVE FARTti" INCLODES THE W3vwM WATFER PRESSURE
IF A CRACK 11 AfthUm~n IN THE EARIM COVER DYER 7ME END) OF THE HEEL.

LOAD CASE 2
VEmrICAL HURILUNTAL MOMENT

FORCE FORCE
LA/SLICE Lg/SLICE LIb-FT/SLICE

.vALL 9116.00 0 81045.82
ACTIVL EAH 0, 0, 0.
SflIL.MAVLR 999S.016 0. 100l1'J.53
SUI4LHANWiE3 I* go us

DIRECT LOADS 0, 0, 0.
w 1 tD 0. 0. 0,

UTHUUAKE 0, 0, 0.
........................................................

EXAmPLf V4~ -- FkOM SLIDINI, EXHIMITS TD CRITERIA DOCJ~o REF. E
12$Z?154 UN 9/25/80

R ErIN PATA CkPCx FORI ACTIVE EAkTH4 PktbSURES LOHIPITATIUN

CjtL(''M rtjEFI(!TiNTS OF AICTTV. LAWT.i P ISSURES FuRl
*iAL'(VTLi LAYLI KA VALUEF

___0163ILZ'ltlAl. ACTIVE FARTN PRESSNkSL F'OR LOAO LAbh 3
FOW1 C A bS C (ClLL'rll4) ANALYbI 11 I SA (E~NI) OP tiEL)

5-12



OUJTPUT IJF ARR~AYS H, Ei, Arn YH IN MOUULE 5A FTUR CLAtTIG ASNALY5I3.

I- LtV A I IUN JNCREMEPTAIf 2HOI 1 014TA INCR~EMENTAL tHURIZUNTAL

STATIL PukC kART~itJUAt 'UkLt

8 l i o %I) I 0

8A. o 0.
7~%>.0. 0I,

0..
77~Io0, 0,

FOR TV4F A40VE LUAO CASE THE RESUL.TANT FURUE ARE,

04L6LJUArT MHILIN~TAL STA T IL ACTIV. PU14CE a 0. LtIS/mHII F

RFiSIJLTA~jT HURIZOlNTAL ACTIVE FWkCE (IN EXCtSS OF SrATIC)
rHJI 1 1n IRT-H01AAF III, LBSjHUkIZ F 1

ATSAT EL LVATLI01- 0, ______

T LLL, J.A; -A H I...!nj 9 aIL L I AND) Sf)) L+MA7EN MASS AHIIVF HjASE , A'qU
T'1L Ff)I-ffS ACTpJr, (114 IT, EXCEPT TH4AT HURIZUNTAL bEEPAGL ANIJ UPLIFT
Ai. 'JIT PC(,I IIjFlO HERE. "A(.IJVF EARTH"' Tf'.CLUt'8 THE P-3-04 -ATE PkLSSuWE

IS!{~I~ S kSSsI'IEL 1,4 T~f E £RI CUJVIp iP.EH TJt EN.) Of THjE HEL.

LU)Al CASf 3
yEIRTI CAl. P'URI mInI AL eM(Jmk ('4

FIJPCE OLL

Lf',iLIIU. LO/SLICE LH-FT/bL!Ct

Ar ~~it I IAt F* %-I.

n I
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EAMPLF V4I -- F'ROM SLIDING EX'410TT6 TO CRITERIIA DOC,, RLP'. E
1i2221%7 ON 9/?5So

BEaGIN THE OVERTURNING CUMIPUTATIUN _____________

LOAD CASE I

n)EFAULT VALUE (IF I USEU FOR*NPPO(LC) (LUAU CASE 1,)

RESULTANT 1S OU~TSIDE T04E KENIN UN THE TUL SIDE

EFFPC1IVk. HASF a 1S.6" (F?)p
CUI.IWII1'4A7ES IJF ZERU PRESSIJWE DN IE RASEI

CNL::.:;TH DECITO O ODCAStE 1

X.CI1ORI NATE$ Y-C(IONI NATE$ 11YOU~STATIC PNKSSU..E

~*577.*3'is 2

-5.145 813,00 373

UVLkTURING HYPEIAWLIC ,NkADIENT a 0.177L)

P VALUE OF' NPPo(LC) FOUND a I IN 3/k CHEIIIT (LUAD CAbiL 3

PASSIVE LARTH Pw SSLHFS Fu 1-0&0 CASE I

E.1 IVAfl;)* i lTiP (IF SOIlL* i7 ,bI CT
PWESSIIWP AT T1IP 4' SO.IL 0. ILN8/Sld*jt1
ELEVATION AT HOItTT"' riP TOiE x h3*tho (FT)
PRL.%5U1F At HO~TTI'm OF' IUL a -720.41 (LAS/S(j.P'T)
f.LVAIIUI FIF Lowt.ST 1)OINT 'iN W At L 2 71.S110 (P 3
PR SbilkF AT LIUO ST POINT ON wALL m -72u.91 (LHS/S'J.FT 1
PASSIVE kARTI F(IHCE a -57 i2.3 (L"S/51.ICL)
PASItVE EARTH P'4'AENT a -921m.4 (FT-L4S/SLICE)
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~I ~Ti ' C 9 f 7 1 1 1 k S 7A'.T .eI s T- )
F V t 7- i. -- 1~ 37 L 19 L C r", /11 T 7

I.? ~ ~ ~ - I II, S11 A 7 Al ~ 9.b- 5 / b, L~* I~ T 'Ll. t

1'~ 4.~'V , 1 dIIGAIVT 3 b L~A CAS L

I 
1  

A 14~ A " L

-L S,'I tA? T IS ~I , I N F1 .t k

C ~F.L 'A T I 4Sr q RT 11 Pik 1,k I. ~~ C c. 4 t

o TI0i4.~ IIORU m) b,~A I bN 7 (I*1

8* .3 AP I) 1) 135 t jI
L 5*V~A III A F SII R3.0 351 7L . ') 0 '

5~ .S~k AA 5 i 6F TIII 5 u.(8S ET

FL VTIu(IN 11YALI C FIN (IN WALLT x 6.7711 (T

PRiTIIJIE AT Lr)STLC PIIim. U a WAL UV3; CF!3. (LUAU Ctb J)

P A I51V LF FARTH FRE IRE f51~ 'ill OADLICEL

L S AT If. I l I tOE i II TH) 1IILTA i U . 5bg (F T)

FLV T IALi: F L C k sIE Tr PI T ON SSNE OAL XAS 7731( (FT) 1 LMLI

PAINIIINTAT FRC)E Ti HYRS -I RSSINES (LBS/SICE)(L~SLC

fIUIENT MAII 10 lIPLIP7 AND HYDROSTATIC PRESSURES x -110298.3J (FT-LbS/SLICE)

THE RESIILTANT RATIO a 0933820 FUR LUAU CASE 2



4UAn CASE .3

UUEAULt VA 1uE OF I i'SEI FOR~ NPPO(LC ) (LUAU CASE 3)

RESULTANt IS mITHTN TH'E KELRN

CREEP P~ATHI UESCRYPTJUP4 FOW1 LOAO) CASE 3

K-COORDINATEI Y.COOkUINATES HYL)RUGTATIC PR4ESSURE

10.'JS 86.5)bb.2
IOs~ 43 .0 615.70
I ~ 77* 31 10(7b. 37

A.95 77.30 1049,95

-- !. . 0 s A3 . u 57,50
-5.85 87*5o U

OVEIPTLNNING HYDRA01C IC(PAUIENI x _o,2711

iVALU*. OF 14PPUC(LC) FUUNU a I IN S/W CHLIY (LOAD CASE- 3)

PASSIVE EARTH4 PPt.SStJRCS FOR4 LUAU CASE 3

fIpPO) t I
ELEVATION4 OF TOP [IF SOIL a 67.559 cFTi
PI4ESSUPF AT TOP OF SOIL % (). (LbS/89.FT)

___LL4 !ION AT B(lTTOM (IF TOE It A3,000 (FT)
PWFSSIJ,.IE AT HUTT(J' OF IUL 4 -741.21 (LIAS/Sli*P I'

ELEVATION OF LUUPFST POINT UN WALL t 77.300 (FT)
PPIkSSIJWE AT LI'wF.jT POINT UN W4ALL I -7Il2I (LHS/S~l~j)
PASSIVE EARTH FOR~CE ~ 51~3 LS/LC
PASSIVE EARTH MOMENT k -9'473.9 CFT-LUIS/SL1CE.)

DISTANCE FROMW THE TUE TO THE RESULTANT a 5,90 (FT)
VfRTIICAL FIJRCF flut ToU hPLIFTI PUPFS3u'WE UN SASE a -8695,1)1 (LBS/SLICki
HORIZONTAL FORCE DUE TO MHflROGTATIC PRESSURES 2 5914.29 ELBS/SLICt)
HOMENT DUE TO UPLIFT ANI) MYUROSTATIC PRESSURES * -110298.3J (OT.LBSfSLICE)

THE RESULTANT RATIO E 0.3618, FOw LUAP CASE 3
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EXAMPLt V4~ -- 900m SLIflING EXH11HITS TO CRITERIA DUC., FIL. E
______ 1a22ei57 ON 9/25/80

0 BECGIN SLIUING CUMPUTATION

F ACTok OF S A F T FOR 14 1N. ()M~E CA (LEVEL U U

3UM OF PE51ST1I6 FORCEU a 77145.337 (LOS/SLICE)

PASSI~ F-jAI)T"' PUWCE a '558I.72 (LIISSLILE)

WLIVE EAPToi FORCE 0,() (LES/SLICE)
I)PLIFT FrIPLE a -1 IQ92.F19 (LIS/5LICf
5UlDEA Tf O)F HUkIZIJNTAL I4ATEF? FURCES 2 7711 .02 (LIS/SLICL)

-7AILIU.lE P&TH' CUONIWIATEb UNJUf.R T))E NLUTRA.. ULOCEK
x V

S.As 77.31)
14.95 7 7 .3 n

FACTOR n*F SAFETY FOR MAX. OMF.GA (TNE TIO KEY) U 3.99

SWI 11 F DRIVING FORCES a o230.9R4 ELH3/5LILE]
SUM OF WFSIATING FORCES 5 be34.951 (LBS/SLICE)

-- NS-S-IVE FAWMTH F(INCL. 2419.IS34 (LES/SLICL)
ACTIVE FART4H FORCE * (. (Ltk$/SLICE)
11PLIFT F(IILF -13bli.8I (LbiS/SLICF)

3UiW~I~t OF HOPIZONTAL PAE URS2 677.lh MLS/SLIF.L)

F AIIJW PATH COOIRDINATES ORDER THE NEUTRAL ULUCK
A Y

5.A5 143.n4)
~,95 77 301

FtJAL FAIT1Q OF SAFFTy AGAINST SL11)1MG 2 3q9, FUR LIIAO CASE

liT ALL1I-AlLE SlWtN(.1 H HE ,1 iOU
C-SC/FS+2C- TANPH! 'zTANPHI/FS

SLI OF ijIVTJG U~CS ab23I.984 (LES/SLILLH
SUMl PF RFSIJTINGi FORCES 0 6234.

9
51 (LES/SLICE)

IiAu9SIVE FAI(T'" FUkdiE J)I I 4(L b/iSjL F-.
A, t I V! V- A il I1 F*C F ) U. ELH5/SI ILt)
-I'L I F T uI t I -3b II 14 1* (LiiSSLICF )
SII'P--A TI I F HfI I iLJ*T AL qA T P4 ILE S 9 t b.7 7 . 1 (LI'S/5LICt)

PFA 1I t, F I )A (I I) I 'ATE 5 i LJ 4 1HEF PHI AL AL'LFK
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~ij F Dj I37.3 V I N bILE
SI!' I )F W F I I N G F 1) wC~ E 5 (LF33/SLTCLJ

A C 7 jV .F A IJHCE 3 , (LhiS/SL ICE)
IPL LFT 1I4CP _ I 5)3t5 . 66 ( IIS/5L I( E _
5dU"-iA r Jn'I F HOI IU'NTAI. V.A TER FURCLS 2 7 3 97 .5 CLH5/5LICE.)

FAIL'JRE r'ATH Ai~IIT~ FS IjNUE' THE dL't'AL l!LUCK

x y
77.31)

FALTR (OF SAFETY FORW MAX. II!4.GA (TOE TO KLY) S .2

Sil ) I'J fWV 1'GF fl 'R C E 5 i19~t'J (L 5S/5

SUI, 01; PSI3TI'j FUNRCES Z3b"2o.Q7J (Lt3S/SL ICP

PASS'EE'f' L'C Ub., 0I bS/6L]C.)
ACTIVEFARUTH FORWCE - . (utS/SLICEA
li P L VI'F Ci 6 *lt

7 7 ,w) (LEI/SL!(.U
sIJf"mAjTIr'! CJF HOWIIV!NTAL "ATER FORCES b 519.6) (b/LL

PATH fI-kiJI!RI,'ATES UNPEk THlE UEUTHAL 4iLOCK'_________

Fl'AL FAC TuIo !,p ~JA~FT! A&41,A1.T SLIfJ±fG M 5 52, J 1 L'AAl, C ASk 2
13 Sk5~t Ak. PF!C~ "~II '~ F I H )i

-5' .l 19 > 14 4; C Ff'ICr S h tiL4*222 (L4S/SL ICE.)___________
SUMl iF WES[STI"Gd FUNCS 36

PASSV 3A7 II~, 772.51 (LE&/ LILE)

H LI rF 6Fz- 1 1 d. 14 (LM5b4CF)

Sti- A T 111 A '.1w!I Z(:' I AL A If R F1''4LE 5 x 155 " (2 ( LL'S/SL ILE t___

FAILURE PATYM C(JURFI UATES U'vt)IR TmE 'JEFlTPAL HLJCA
x y

P A Ch '( 1 F SAIIETY FiIH MIN. DHE(;A (LEVEL) 0 6.77

SO"H lIF UHIVI'it. FLINLES a 8P'37,441 (LH3/SLIIA 2
bJ!1 'IF RELSISTING FORCES x A~i43*07b (LAS/SLICE)

PASSIVE EARTH~ FlIWCF 5biW*33 (LHS/bL]CE)

ACTIVP FAWTH FOWIE q,19.71 (L!'S/SLILE)
liPt.IT FrIWCE -I5b'S*Mb (LUS/bLILE)

-UIl !ATII', IFHCiW17I',KTAL -~ATER FUNCLS c 7307.53 (LHS/SLICL)

FAILURE PATH COORD)INATES UNIFlI THE N4EUTR~AL BLUCK

A~qS 77.30
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k iCTUk OF SAFETY FUN MAX. U'4J.(,A TTT~ET-FXLY 4. (

Still OF__flHJV7G FfiNCES x b3f,3.'99 (LMS/SL ICE)
9dUToTIF NE-qT ING FORCES 0-16-M53.114 (L541F

PASSIVE EAIM FORCE 2408,0.3 ILOiSSLILE)
- ALTI~k FAITM FUR.t 26yo (Lbs/s~LILE)

UPLIFT KORCE 0 *1 77,1B) (LbS/SLI(.E)
StIIMATILW'J UF 1l40PjZ)NJAL bwATEN FORCLS a b59b (Lt3S/51 IE)

FAILIJRF PATH COOJROINATES tiNDER THE NLUTRAL 'ILOCIA

A Y

FINAL FACT014 HF SAFFTY A(GAp.5T SLILUU'G a 4s.0111 FOR LOAU CASE,3

ACJA PTHj'r FOCESah5.9 L/LIE

IPLI~f FORCE a -11b77.00( (LHS/SLILtJ

S(JFH AT 1 (1 (IF H4(JI ZfiI A L "A tEw. F lJCf b Y o 0 S S IE

FAILUIRE PATH COORUILNATES UNDER THE NEUIlPAL 13LUCK
K Y
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EXAmPLE ViA -- FROM BLIL)1NG EXHIHII1U TO CHITERIA OUC., NEF, L

Iii2'Jp28 ON 9/25/80

d ErilN ALLOWARLt HEARING CAPACITY COMPUTATIONS

THiE t3ASE LIES IN SOIL 3

FOUl LIIAP) CASE It

F()w- TilE RASE CUOHUINATES ku .85 YX 83*UO, THE AM6U(LIiTE VALUE UFI
THE ALLI) ,ARLF ML AR! ra PktLJNFk a e0UiJ.UO (LHS/3L .F 1)

THE ACtUJAL JlPFANING PLS5UHF U 1OI LH5/56.FT)

FORN TI ,A5F L00140INATL tis LS* Y2 c i3* 0, THl AIB5ULUTE 14At LU) LIUE I
7 k A L L J - 6l 4 r I t~ili PI' ESbLJIL 2 8('v*!N) (LH5/5'J.; T)

THE ACjUAC 1eAQI~IG PIALSSULNE 13,20~ kLL5/Snj.FT)

F 04__THE -_ BIA -F CIjINl)INATtS Xn Aq5Y 771,1 ABj5L)L'jTL VALUE LIP I
T'q. AL~r1-AkF tEAI~Itj PWF SbME 2 Mu uIU (Lti,/ -a".~ 1

T HE AC Y''AL 4EAWING, PRESSURIE a b*82 (LH5'/5SUF)

F riR THE HA.9F r~flOI.N A TE 5 u An 10,'5 YE 77.3ki, THE AiStI!LUTE VALUE CO

T- ;ilAING C4A'ACTly Df THE SUIL 15S T1FCUi RLar CAbL, I

T E S r( om eq NA T X2 Am b .,l, ]E AiS VAlLU~E OF'

I' Al L'-ANL I t fAOT"r; PmE 5SJIWL 2 Mn*I (L,/uFI
I IE AL T'L H AwNiNi, PuESilkE c I8,U !-LL b /Sl.1 P T

FOTW HAS : C'luJNIATES Xr b,e5 YZ 11, ll, IMI AlSOLuTt VAlLltUF YI
T . AlL Pt 11 4AP If'(G PW iS'i4. a MPilon0 0 (LNS/5i, *FT)

T-4E ACTIAkL IIFAPIN4, VIJE~bJVE [ l LES/S(4.1'T)-

FiNq TH AASF r()QT'AtIS AE 1J.4~5 Y= 77.3o, T:AHbuLIJTF VALuL UP I

T14L AC TUAL HI- APING PiIES5,,WE a H~ L~/JF

JL- LAW .I'l; LAALITY OF t4E SUIL 13 SA T IACTURY FOR LU)AU LASL, a -__
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FOIR LOlAD CASE 3.

f p IH 13~ 9ASF C(,flb)fINA TES Xt S14 YS h13,00# UIL AHSuLLIL VALUE UF8
THF ALLIJ..AHLE MH AkING PRt.SSLJL a 8000,00O (LHS/StJ*. 7)

THF ACTIIAL REAPING PRESSUWE a 1169.19 (LbS/'St.FT)

BTWTN ASE C1104DfINATFS X A 82 YO 93.00# l1Mt A~bULUTE V.ALUEll UI

THE ALQ..A4LE HEARING; PRESSUJRE a 8000,00 (LI4S/SU.FT)
THEI ALIUAL HE AWING PF SbURL 25P.2 CLRS/Sf).FT)

FlUR THE HASF CUOWI)INATES X28 9 Y 2 77.3u, THE AHSULUITL VALUE UP I

THE ALLI.AfiLk HLAfRI61, POESSUWt 0000O.01) (Lf3S/S'j.FT)
THE icTUAL HEAkWIFG PkES3iJf 20a66 (LI43/SiJ*T)

FOR THE MASE CiUOeonlUAT .S Xz I U.45 V. 77.30v THL AgSUL"ITE VALUE UPIa
rHE ALLIJ-AHLF HE ARING PJkbbUkt- * UIIU Lfib79L7.-F

THE ACTUAL HEARING PWESSIJRF x IU9.12 (LiS/SU.FT)

THE OEARIN6 CAPACITy OF THE $OIL Is SAT ISFACTUHY FOR LUAU CASE# 3
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EXAMPLE V4J -- F~nO SLIDING EXHIBIT$ TU CRITERIA VOC0 , IRLF. L.

0 63EfIN COIST ANALYSIS

__C0ST & VUL01"t OF EXCAVATE() MATEIAL

... .A I VU0LUIME " -'iJN I T' (.03 " " T TALl0 CiT
(CU*FT./LOFT) (DOLLARU/CU.FI) (DOLLARb/L.PTY

3 95.15 .0

COST & VOLUME OF~ HACKFILL MATERIAL,

SOIL LAYLR VOLUME UNIT COST TOTAL COST
(CUFT/L.FT) (IIOLLARS/CU,FT) (UOLLARS/L.FT)

P~ U.

FILTER ZON~E 0. U. 0
7 32.bu u U.

b ~0. ,0

COST 1. VOILUME OF Cu~iLHE tL

SE.CT~"rIt ITJP V11 A.81TIAL LUS T
(CUFT/L.FT) (DOLLAiTF/LU.FrT) _ (OOLLA.4S/L.FT)

STEM 27,13 1 .0 t 2,1
______ail .45 1.00 'a

KEY0 105 Iu0.b'J

TOTAL CONCRF7E VOLUME a _il (LU IT / LP), FORM LUAU CASE I

CflST 4 VOLIJMf (OF EXCAVATED M&Tf.WIAL

SOIL IAL VLIEllTLSTUIAL CS
cCUJfT/L.Fl) (OULLAHSCU.FT) (DULLARS/LF T)

3 9 5 .t' 5u 0,

CflST A VUL10h
4 

OF 11ACIFILL MAIEWIALP
-----------------------------------------------.---

SOIL LAVER VOLUME UNIT COST TOTAL LOST

(CUeFT/L.FT) (DULLARS/LUOFT) (UOLLARS/L.FT)
30.5Q 0. 0.

2 0. 0i. u .
F ILTIEH RUl Wit0 0

7 p .M
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COIST & VIJL"ME OF (.lj'4Ckt IL

QtrIH VILI' Ih T CLIS I I l l LOS I
((:'J F T/L FT (WJLL AR3~lIJ F T I F -AI',L.l

S I "?.3 1, uo 21s.13

ktyI o*ba I voj(,.3,

Tn?-l AL Ju',CL 4TT -v,LUmE x ht,.leI (CU FT /LF) , 1 U LoArI LA~t

C, .3 Vf)L J't kUF LX.A AlU AT . IA

i C 0 . P /L . iT ) (flULLANSCIJUFU) U7UCLL £Rb/.-FIT
05 15SI' fl. u .

r~lb 0,4%l IAChf ILL MtILH4AL,

iouIL LAYU -VoLINm -- UNI T CUST TT TT7 --
(CU.FT/L.Fl) (I)O.LLAR8./LU.FT) (L)ULLAWS/L. Tj

I 3U959 V

FILTkW 1w~rE 0. 0
7 3? .034''

(CU.FT/L .;TI MOULL A.N3/CJ~U
S F 7.13 I . 0 27.13

____~~F4 MSE 2.! .u___

TtO TA EC 0NCVF7 E VILLIM X e)2,12 (LU FT / LF )l FUM L1lAO LAS FT--Y

I iG IP N')!L CONTRMOL CAL CULAl Ilidi F UW LlA0 C AbL I
a

THE COi 4PUTEO CR~EEP RATIO FO A TIP ELEV, UF 77.30 1S a~bSj

L IEGIN 1401L CII&TWOIL CALCULAfIU)NS FLH LUAU CASt 2

THE Cn~PUilLo CRELP RATIO FOR A TIP ELEV, OF 77.30 is 3,Q07

a
A I4GIN ~lLCONRO CALCULATIUNS FUH LOAD CA3( I

THE. COMPUTEn CNE.P 14ATIO FUR A TIP LLEV. UF 17730 is SuLOW
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XAm.PLE va a. FRnm SLIOING EXHIBIT$ T0 CRITERIA DOC, RLF, E
1212l31 ON 125/.80

S BEGIN DlATA CKEjK FOR~ ACTIVE EARTH1 PRESSURES COMPUTATION
8

COULUM8'S COEFFICIENT8 UF ACTIVE EARTIH PRESSURES FUNI
BACKFILL LAYER ~ KA VALUE

[ O.Uqbl

H1fPIZrNTAL ACTIVE EARTH PRE63URES FOR LOAD CASE I

FUR CLASSIC(COtILUMH) ANALYSIS IN SP (FACE OF SIEM)

OUTPUT OF ARHAY5 HS, EHS, ANO YVS IN MODULE SP FOR CL551C ANALYT15,

A LEVAT1ON INCRE-ENTAL HORIIUPITAL INCRLmtLNTAL HrJkIIUNTAL
STATIC FURCL EANTHUUAI FURLE

(FT) CLHNSFT) (LHS/FT)

O,.50O O. 0.

0. l

FOR) THE ARUOVF. LOAO CASE THE RtSOLTArWT FURCE S AWF(

RM lILTANT HORIZONTAL STATIC ACTIVE FORCE * O. L35/4ORIZ FT
ACTING AT ELEVATION 0.

RESULTANT HOURIZONTAL ACTIVE FORCE (IN ExCESS OF STATIC)
WME TO LARTHUUAKE U 0. LBS/HURIZ FT
ACTING AT ELEVATION Q,

5-24



EXAqPLE Vw -- FWOM SLIDING EXHNII|TI TO CRITERIA OUC., kEF, E
12124132 ON 9/2S/o

O $EGAN DATA C04ECK FUN ACTIVE EARTH PRL$SUNES CUMPUTATION
B

CIJLtL)HINS COEFFICIENTS oF ACTIVE EARTTH PRESSURES FUMI
RAC9FILL LAVy'k KA VALIJF

HURIZONIAt. ACTIVE EARTH PIE$ 1SUNb FUN LUAU CASE 2
F() CLAbSZC(CIIILUmkW ANALY51 IN SP CFACE UF bTkPm)

OUTPUT OF ARRAYS HS, ENS, AND 'V8 IN MODULE 5P FOR CLA35IC ANIUTUIFU

ELEVATION INCREMENTAL 1OGIZONTA. INCREME.TAL HURIZUfNTAL
STATIC FURCL .ARTHuUAKE FUNLE

(FlT) ( Lts3/FlT) (013-f T )

8b5ts 0o 0,
8sso0. 0.H'1o500 O) 0o

FlN IHF AHOVE L.OAD CASE THE RESULTANT FORCES AN.I

RESULTANT HIORIZUNTAL STATIC ACTIVE FURE v 0, LRS/HURIZ FT
ACTIit, AT ELEVATION 0O

I4LSI'LTA^ HoRIZUNTAL ACTIVE PONCE (IN EXCESS OF STATIC)

IIF. TO) FARTHQUAKt 0, LHS/HUNIZ FT
ACTIN(i AT f-LEVATION 0.
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B ~EGIN nATA CHECK FU'4 ACTIVE LA'WM PWESSUP(ES LUmPUTATiION

CJIL0'lQ* CLJVF tC IENT3 OF A( T VE f.ARTti PNESSUNF8 FUR I
OJACI(PILI LAYERI KA VALUE~

HuRILjtTALACtIvE E ARTH PRFSSliUWS F~OR LIJAD CA5E 3
FUW CLASS1C(LULumH) A14ALY515 IN SP (FACE UIF SlIm)

rJUTPT (IP ARRAYS H5, EHS. ANI) YV3 IN MUUULE sP FON CLA$SIC ANALYFIS.

-- _JJtVATLJUN INCN~fl OAL (RIZUNTAL INCREMENTAL IlIJIZUAL
STATIC FURCE EARTH(LIAe. FUNLE.

T) (LBS/F T) (LIHS/FT )

0,
0, 0.

FrRp THF A~uVE LUAfl CASE THE REbULTArjT FORCES ARE I

RESULTANT HOWI1L)NTAL STATIC ACTIVE FUNCE s 0. L48/'NL)IZ PT
ACTING AT LLELIATI)N -0.

RESIUt TANT P4QI I)NTAL ACT IVk FORNCE ( IN P. XCJS STAT IC)
OJ)E Tn l AbQ7HU[AKE a 0. LRS/HiUHIZ FT
ACTINJG AT ELEIVATION 0,

E XI T P'0oJLF A

t PPA TP FIL F F SF T

COMMAND FNTEIQI)I
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5-5 HAND CALCULATIONS

5-5-1 Load Case 2 Sliding:

L-x I T H 0"MPl, Ell Y [)AT FI e~n. 0

GAM1PLE kE~~l( WALL
IVE I)M FKCT10i $LII, K) ALYS CIAC~UA LTAt JETf

SAMEI SnTjt SLOPE Ehcwi

3. 

.0

---------------- ---- - - --

O IS kc4' 20C,

toj O..04zS kc4T C 0.3S is 0. 1 its~

= O-cL ( 4$ + 0/4?ly

CONF-SOt4 EFFECT NOT SH4OWN3
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SAY1PL Z R AIt.JW(-, WALL

5HE-AZ FRIC"TIOQ. SLIDrWL, AWALISI __ __

r4.

+ U,

- ~ '~-*6.1"
rt4-

+ ~ 5/
S ' D ~. .

'4'A

t It I It~

> ID

.44

I

.d 4 W

-av



SUUJECT £IkR12 L1. T H4 COMPUTED BY. DATE FILE NO.

S-AKPiLE kETAIKIIX- OYGL
StAEKht TRECT 1o P) SLIWIJ& AlIAL'2l C-4ECKEO SY: DATE: SHEE T NO.3

CALCULATE NYDLOSTATIC- ULiF-T

Net H zcN- c - is -1 -3rSF

CTr--L Pc'A CL,) q z .+ i 14- 8-g ~4 s. i

+. S; '3- o

'Z+ i's +-S 6 lS- .

All 9' oj'o I Gr-A@ G
Lc 31-06

PS . S. .. U'~ .. .~iw .os ...

o -e 4m-A~ Ik-~ h4 o~
PZ PQ-Su~g cx.--U w-e pC Ak. AV., A-c . 04

YOUW.-.c &.r-jClaL) U'-W&C optto-. U.)

H Aros&-'I PTQ-SUjes

FS 6os. o Wto o~o62s (Ao~s) =o..6s 6z2s kcs

t= . 6S (, S 4- O-)6 2S C 9,1) - 6a 6 C 1, ) L061-S) 1 0SS I ksl

PL = 1 0 55.1 - .S L O3 o 6 .0 61S ) I t q -

P.1 -lo 2 1 L 0. 0 62Z5S) L 5.11) -&03 0E k IS. 8 6) L 0 0 161S)

r0 Y-o~- Oe- +o P- 0, -.361 14- .S t 0,C LS) - 0,306 L'Sho.o& S)
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I aLTO MlJTFUt1 MyATE FIENO.

SWEA .l FlIC-TION SLID ILJG AVL'S L-ED fly DATE SHE E INC)

UPLkFl FORCES,

o,~ 03&94- C16,3) 3.q 886 vl
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Bi xK ~ lTrf A I FILE NO.

SAMPLE RTALINIM LA L L
cYIEAR 1 P.LI.1 (Q4 SLL0I1WG~ L~~5'"E'D DATE 'HEET NO.

FOpCE
S)YM GO L CTO RS

C, +is i 2-0) C 5-S CO-.I 154 0 9

Qk Cf 16.3 ) c o, 1LS) .69

C, 1,SL.)L.~)2 00

O 2 12-

C ~OS)0..O62S C 8.. )

C-o - C~ L1( ) (s oZS) -0,25

____ __ _ ___ 5. 0 Z-

C + ~~e 4- - J I . -

0 -6 S6 (0S) ) 34 4-

O' 61. S- 2-6 ~) C. -ols~

HL. 0. 1691t L 4,)(5 a, 821

1.011 4 0 (5.1) 3.9 1+
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H 2 C~ki fG 2 C' !+O~ arS v/z 2 C 0 .1HS 'WA3 Ok)
H 8 . 9 1 ki p s

Heo A r kp 4 t {~ 4-i apA) -y ±Loo62S 4-S)~~t v

z Hp z: H p + z Hpcq -914 i. qjl io o. z8 iIp s,
THE SHiEAR- -lii+0M' SA4ql +c-Cb~+r &- .~-s 4-CA,-

a'.% , V A-- ETL tit 0- 2 - 184

(ZP-) ob4 c,-.&,e 4-rD,, Mr is~iva 4orces '-,Pu

0; pkaw-,S w Ajck o04e-v. t1. LsC'..sA r Y 4-1 S j .,, +o F

6a- 4 L S\.kl CJI Orv 4~ 0'io&44 S'Qrv L. Ioc'j" C M)

Z. V Jr. I44 1 1 -Il55 ?_ = (Z. 8 s k. i

co aI -OC 4o..2.o,

It. 11 t 11.816 + 10,2 88

IS-32. I s

7- H 5O'sS4-Z. -Z

!&- a c- -Jrc i , c 4
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SUBJECT - El-H LB. L - H - ~COM"'TFU Fl DATE FILE NO.

HSMP L E PLET AN INGJ WALL
3J]S-F Alt F k C 1OL SLMrI1,3 AQALYS C-ECKEO H, DA TE: SWEET NO).

0

If'
+ 3

- - - 0

-e'

-I-

(.4c
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'S~8~Er E~fl~T CCP~TDM~DATE FILE NO.

S AMP'LE ZETAI~kG A)A

.SHEAR. PRIC-T tON SLIOliab AMLS :"cE- 1) T S.EET 110.

S'(h fSOL FAL-TOP-S F__po~

C' 15- 0)IS S)(0IS )4o

C, 1,5 C16.3 ) c 0.IS ) .3-61

C4.

2C) cI t, 0, 1..o. )

(0.2.) (1,8 is s1 10

________5 2. 1 1 __

Wu) to S 0 06 S) c-t,'1 .3-44
CL"(t 1i '183 -L .10 ) %) C 0062) 0.,\'0

(0,.5 ) (14, ) (O ,d'O7) I -.117

C__+ _Qk) 29) 6

4 0,6s c I o's CZ- 34 1C 4
-2.0 ( 0.~[-~ ( s2) -91



SUBJECT I~ IT H ).P'UTED BY' DATE FILE NO.

S5P.1iPLE RETAINtNG W UA L.L
SR~LAP. FIL.LC.ILON CoLIOIKJG AVJM.51.Ef Eo D TIE S.EET Nnl.

CALCULATE HYD.OS-TATIC upL-%11-
N z RI-" L A-) is' I. -3 - 'S

cree-p p&A 9L) 2. +~ 16 5 -+

3s -5.f F T.

A3 H . Z 6

.. 1 LI3-- ; reep rneo ;or kjro.&*e-,c

dLoskc.Azc Por* or o

6 &.s e- o? R Nc.. 0o0os k~ 105 0. 6S62S kCS4

0. 6Sb.2S 4, 0. 0 6ZS- Cq, Z) - 0.-2z66 L 9,2) c0.o06 zs) 1,0 1 83

1, .01 b . - 0,24 6. 6 1 -3 ) Co0,06s) -. So

UQT-T FoVLCES.
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SuBjECT E. A1 COMPUTED By DATE FILE NO.

- W-E EXTA-u&II HEAL
SHEAS R. FDA TI0Q SLUDI.. IJ Illj. CH-ECKED BY, DATE SHEET NO./

sv- Ccc 2. S. wh L rts-jscr-.Ce- -4rces A iriviwa res

U4 C0,12S) 04.BL I 8 10,55
u ~I k 0,'1Ls'.) (O's) 0..2S

Z'~J 1,Z l~a--IA)a - Z,11 2.11 -4 s-99' -4 lo-3c, - /.3.477

14z.3a9 kips

H p H= + H-pc 6.6.3 + Z0.19 o1.0 V'1ps

zR Z V.- +a6 C-A -4-

1 4.32. {+.-Z.oo' + 0-9 L 14-8 )4 29-02-

z .5G.z/ 2.-~ io. f 1 io z

-42. SU
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SUJECT .f 3 T .. COMPUTED BY: DATE: FILL NO.

-r~fzrRrIISW4 
CE BY: DATE: SHEET N"

F/re ay5a~,te *

F.S= 5"93.
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SUBJECT EXH-IB~IT H COMPUTED BY: DATE: FILE NO.

SrW?1tE RETIM~ ING vLL
SHEAR FRICTION SUDIP4G AMAI-q$1- CHECKED BY; DATE: SHEET NOZ

The ±04A( 6vrse -foutjAoAtovJiI4'ceo ' T-P,1

Wa 6O e isi compyezz.io~j LuI
4
t, 4Se fOcjtJ

4
O9J.I

cy = 4h *+e- suv-f ca uQj~e\-co Aev-,.-oij Itr 14

+i e- 6Ase-ofJcPA-roE)j iNj 4,-rce AwJ -S WJo+ iN Q~

v.j %erpj oloAftiJiq 4re e4c XiJ8 6 o.sa A -c A i-o mg I~

is No+ A -4-N +e 6AZe - -CO AAIJ I I I 41by-CAC,-- bu-

+ \rou c 4  ,p so~-e SIl No d~e4 ekJ 1-4. Aje PZRE.A +o

pt Fo'O" o+ 4*k\e. 'ce of~ A T-AJAII will wao+

loe 1W com -ZieS Q W'J en 44 - CeAIA,4 4  4fill-S Outsde

4jAe- ke-t,,j +f u s C'Ve AIFJ A CIA U C-i4 0cpj

yesuI NI A-J iWceSe 1-3 uplif4 -&-SSUreS.

Tv\,s co5-Aio.,j will a(-feA4 44-\c .i1A1w2

AwrdJysiS 0%eOJ *f-e 4ssurnelA SIIAJXs PIFJIj4e IC 4  l

4+ e soil - -ructuia- iNte4'-4Ace below -,c1 6zse-

o-F f4. .ve- (Cor S -P-i' cAAloq~ +A.\ i9rio71,CA

0 - CA I CU Al-,iJ . U.N-I I +,If- Cvyeep ji.
ASsu~ficwS APN+ck 

41)e fWJAl p~ky+ 0-f +nP 6-P +-fw 13 PI' COijqC+
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SUBECT E jjCn-"UTFO BY: DA TE: F~

SAt?- FETT4IMING W.~ALL
S14CAR FRICTION. SLID~~4G PM4AL.'SLS C ECKEO BY: DATE =,,EEr No.!

3

W4 A~c~e- FouJCAit~. Vr e."ac,<4c . A ujAIl

pIAe is Alj ~ iNt A ce 6e4'J0PePtfJ qf se. cP a44 e.

Su c4Lv-e AW.c -IA~e Soil -rouQAo'0J I up lf+- p~escte

wt b covvpu~ed ASuViyi j NO Creepp [a.ss 4- 4kie-

Fovxio of-~ cjc-riot- -(cuk .- 4 4'e. fj- IQ4.J 4Io p u4-SSi0

'4-+-e kq-,,q v+A 44)p As~irucNSVA-J pfiue. is '1kru,5 4Iie.

Soil for e..cAmple. A- WAN W*A A kay Pos14 iow~e-( A+4hec

dex,ie e,,.jA 0-f2 4hp- eed (See -rjr Stnouth, belowi),

tNb "IQCveASC 'IW Upl('I- py-es~.nre WiI be Coqkjaevedl

becAwcs 4%e. S.11 cloes '40 11f4 NJwc Lorr A- C.rtiAK AS

IS 4+4\e CASe A+ 44te Soil - S4 rtc~vre tqkcfoice

A =*I s4# uic F ~r-ev
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SUBJECT COMPUTED BY: DATE: FILE NO.

SAMPLE REVONI4C WKLL
SHEAR FIiCTION SLUJMG AtJNLyStS CHECKED BY: DATE: SHEET NO.1

Awo-v'~ar reAso" Wk-e t~-ql -F--c~~ ooce Njo+ 0.ecLeA
;ov- "%S I S be Ause 4 4\t ove "r

ii4SA-e -,e S.~Ij- S,%rcc-ve -Cv-ee 6 0d1t AWj$ {G,2,,ef.Ve,

4o bwo+ off'~c 44-\e ovjer-~I Sl~tij'~S-ltmi

TVe AI-JC C VAIUL.S sh )DIJ 6e coNJss+ew.2 w~rii+1

4-he rnvA1l IoCI4.Ie S %e~reA. A p~~.je -of fpilum

4 \slo-e'l4Y\ {V-- S"I S IW use +e A1,48

44-e Soi1. For- A-.4L c -i4-e .Ijuve PlAQeS Aloi.J5

4-ke soiI - sAruiy- tw v-f~ce use 44-Ne (/AI C -ooz
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5-5-2 Load Case 3 Sliding:

TTX -, I, 7: -1 ,,-- I - FILE NO.
S A hPLE I:LGOO&UALL -SL IDIN ( A-KALT'IS

0.,,iq6 - c r e + 2 E~'

23 0

0.1

--- j9Pe.

1.54

0ORA



SUBJECT I -COMPUTED BY: DATE: FILE NO.

&Su.ZIMTYa A N A-LSTS7Y _V ECKEo Y: OATE: SHEET NO.2

.- J.0

00 4

00 T

00

w* a a- +

-AI t%,%

1E±oo

< JL

-5-4



rS BJECT _ X IBIT ICMPUTE[IBY. DATE FILE NO.

IS A 1PL.E FLcOODUALL
S L 10 1 N& ANJALY !SIS C.-ECKEO BY DATE S4E E T ..

PA~st'JP EAITII PESISTAIMcE AT TOE OF WALL

I + A +O zvo

-[4-k ktc. M2 +j zc-'H / kp cos z.1.06

0.-I [(.t-0.0 6tS) _' ( j ciS)TTT ]Cos21c
0. s ?+ C- 1kT

ACTIVJE EAILT4j DRAVIC FPPCE AT IiEEL or- WALL

-b ;2k N 1.6 - ' LOS.~ 21

- 0.0625) kA .'tz) O S ill,06

2 ?4 1 3 kA - 19 11 10C
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7Tk E L TT~

S A HPLE ~L U 0 DJA LL
'L k,0 WG AK) A LY(S IS L" D b ILDACI E

NEJT APPLIED FOP-CE TE MDI QG TO IQ DUCE S Li 1 )6

0.316 -0, B21 - 3.19+i) Ccs 21.o6 + 2.4 &83 kA - f1911O-Vk

RE A( T~ I )IFo p cFs TF-W 0 1 M6 TO PLESIST SL1IING

=[j e3 , o COS .2j , 1.16 0,92'i- 3.1 'j4 t V im O 4L,6

J-j (0,12S - O~o6z%). kA -9a
1  2.c-( 4b2)/-k, ri'W al.06*

'j odl'5 - o,06ZS ),l +4S) 2-C' 4,S)IkI 0'A' IO] ~
is6' -O5105 ke + 8.399'c~JTk

0,~.5~4~9&0~5 4 - 66Z C - O.2iJ4- kp - 4&4

is.86c' A- O~s9os kp &-I-8qql CI

EQULIERNuM OF APPLIED AIJD ZEAUTIOU F05LCE~S
CCiSI DELIM~G TILI AL FAIL1JPE StFAC-E

WiTHZD, CF , FS + Zr&) AU J Z 4?CFS, FS - Z C)J

NY-JZLLLaQIU rR tL c.*- oit.. [ Dw Z Rj be co-e ~s
c p .,F i- zc., C F S, P& s iz C)] tkAJ' I C 0,1 A

Acr.spos&A ioQ TzA us, S*Z' . ,vSi c,

Tl " c o", LA 'J -,0,\ 0 P S irjv.,y & SOOVIA-a 4 Rk tkSIA

Dq - -~

( L, FS zc') -- z(FS,FS+2c') -0

0. c*krt4- 'Vk PYOLcATQ ) Q- tL~r a rcx- c, c

T, iv oc-%cv-a-a CON-, tkL to' %-PuL*vr T 4 R-p:L~~

i J . JLS lI c sL) r, ,, , J t ,r Lk -zL 0 f FS
(2-) Cl CIA c-*~ e A, 11o ,6 vt ~ o~ 0' C,-A~~ ci

(3) C (LA-i- l<A C11A k F YO,4 (A) SA I

k, 0IAc 7- D~-k Uj CkN-Q Z: t C4, -A L)C tther

s~~j~ ID ) F~ FS S+ 2c) d-A -- ZP , f. (PSF Fs4a c' i 3J ei

o kr S, O- Q *4' -% or ,0

T- NDx&z..L -
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SuBJECT EY RI 1 B IT I COMPUTED BY: JDATE IFILENO

5AMPLE -FLOODWJKL7
S 1 14 16 PA A Lf S I --- CHECKED BY. DATE: SHEIET O.

A,,~ j - v o e L~ ciovz f ca.- .~iS

FS r

= FFs' + c -Fs W x Q c a& c-

- 20'

c' - c7 /(c) l0's) 0.23 9.14+

or 0.4q+-68 kes,

k p = 45.-.2 0.3 3V1

HA= 2.+6 8.3 k1-I 11)0 C' kA

1,21018 ZS 10 = - 4. ~0C. N~k..q L . V\~IL

6.08 + 2-683 k~A - 19.11 0 C .0

= 6.8 -. 4-5~ 6.08

§ -45



AD-AO99 377 ARMY ENGINEER WATERWAYS EXPERIMENT STATION VICKSBURG MS F/G 13/13
VALIDATION REPORT: COMPUTER PROGRAM FOR DESIGN AND ANALYSIS OF -- TC(U)

UNCLA NTTFEB 81 W A PRICE, R L HALL, R L MOSHERLASS FIED M S- NSTRUCT ON -81-3 NL

-mmmmmmmmmm*mmimmml nin*****imm
mmmmmmmmmmmmmmlfllfllf



Z3 4- 1 C 4' +0,, 1. 4

14 tUi . 8. -, 6o

Zk ~w~ t- ALL AptL 4-r tk

C ~ ~ Uk &4L4 S ]A c.-r a1,ici c-oAul.a3

~~ ~skicr 1
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2-aC aX H I aI 1 I COMPUTED BY: DATE: FILE NO.

5 A MFLE VLOO D 6)ALL
S LID IN(>~ A N A LYS Is CNECKED mY: DATE: SHEET NO.

( PLAPtIICAL SOLUTION
so0 00 4-

400

4..

21l + 0 co .4- N . a- c
c - '.0 '0 '0

C~- InA*
G2 U) Lo g*'d to A

01 0 eQ 0 g_ N
S.~~. oA a'~ 0 ~ 0 o 0 *

a' >f4- '4-- iwh
- 0 -J Go c- .0 .0 A LA

o~0 0 0 .00 0

c- c - 0 t- 0 -,q

0. 0o 6

04' ar- o-
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SUBJECT EXC ,I ,1T ICOMPUTED BY: DATE: FILE NO.

SA1iPLE FLOODWALL
SLIDIW26 A WiALY S 13 CHECKED BY. DATE: SHEET NO.

-

s3 so

-b-

-----------

+=zzf-+2 -

..,.I ?

iLs m0 L
bb

,0,J i

4 ,
f Id

.5-48



SUBJECT . xi Byr ICOMPUTED BY: DATE: FILE NO.

S, HP LE- -FJ O.D W AL L
-.SL DI G. -A MALI St S CHECKEoBY: IDAM: SHETO.No.

PASSIVE SAPT4 IZESISTAMCE At TOE OF: WALL

91I

l H
-r  +/

2 -ribk!N + 2c't1/'Tr

6-11S- 0.o62S) k? ( .0,z) z  +. Zc' t6,Z)/ k-r

S 3.213 kp + 20,4 C'/ kp

ACTIVE A P-"H DRIVIMG F0tCE AT HEEL OF WALL

HAH~ H

1r,, k= H. % - H 17
- drhkA F-l - ac'HF--

= 2. 3 - Oo 6ZS.) kA (q,z) - 2.C LqZ),'-k
2

I.6 .4 S kA /.3. . kA
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SuUjECT XI COMPUTED BY: DATE: FILE 140. 1
SAMPLE IFLOO DWALL

SLIDL~~ A'.)hLS'.~CHECKEDY: ATE. SEN o

Nel APPLIED FO-CE TEIN.G To WAOUCIF SLIDWG~

X D" H, - Umi + HA See S~eeA 4-.5Pa Ii,~ af c-4 U1 tj V~)

IIA~ - 4111 -a-4S kA ~4Civ-
% a3Qs 4 2.6 4s kA - I.,Cf4

REACTION FO.C-SS TrE&JbIr.G TO PES%.ST SLI DI t4C,

zi + V AP + C A - 3.2513 k? A2o.c

-14. 3 223 *Oa.C ' + 14 - DC.' - 3. 2 5 1 k p 2 0O. +-C IJF

EQUILIGIIJM Or APPLIED AMD ULiACTIOM FOILCF-S
LoKW.I0EI~LjJ6 TU.AL PAILUR E SUP.FACE 2

Wl T H 7 D, -? ILF S, FS~ + 2- C) ANJD 7-21  L .CFS, F.S-.ac.)]

FS +-iLIrU ze~ ~ .~ &I r s?. aZ ']CCl ii e

4 rms o s-A& *- rc.A I E -~ IP Fs* kC z-c cFs , Fs ,e) o]

z-Di- 2:t ,

or owl c-JJ C Dr. *Lc com"F-ujat) Tk J&- PTO LA~ourv-

2.) k AkU)%. CtLsu&--0 c..kt 0r4 VJLAU4 Fs

U) CrcutcA1 2', kk 4-oc lb, 4

Ck A 'j o Doi 0'L-A : R, L s)
e,%~U D1  Fs) IF,.s + zc'_ " z- ZRi 4,. ( FS,F4 CJ0

4, A*A- e-, &~ !c 10I Gr' ~.Qu' V 1 -Ot
F S 4 -oA% MclJce x ZD 1 -Rj . c

.1 5-50



+ 'D ro N +dr.

W. go

r4 .

1 . 'A

VI. C;LIc; %

0 (

0

Vs -aso

A 1

a CJ 000000000b.

! o 4 ' 0 a

4 - 7 0 d' 4 -

aIV. 0 GoC.c C . .
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5-5-3 Basic Notes for Load Cases 2 and 3 Overturning.

I E'LH I T K COMPUTED BY. OAVE FILE '40.

:S-AMPLE OVLTE1( ANALYSI
EUR -FLOOD IA)LtS, 4 IETAIIIMG WIALLS CH1ECKED BY. DATE! SHEET O

FOrces -in.

pre.~ s rg

3.0

% _ _ _ _

s5-

0; sy., Tz.s v

I ~ c. m. Jc~(*s~~/z)~ ElmV
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SUBJECT -E cA. LtkIT I K COMPUTED BY: DATE R.9E NO.

SAKPVLE 0\)E.1T\)1HWi ANJALIII1
rot FLOOD WJALLS LTA(~A 1 N1 N UOk"C HEC Kf 0 Y: [DATE: o$ET -,a. z

~L O
d,1f 12z

Ul -c

10

AA

'IcIL

A6
4 I0
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~sue'EcT 2XH T K 1 COMPL ED ' OALE -7 O.

SAMPLE 0VELTVILMINc, ANALYS.111
FZ"R.~LoOD WALLS 4 tETAIRIM6 WA"LCIEC-EOP I AT SHCET

CALctLATFE Lime OF~ CIZE2P HYDE.OSTA7IC MESSULE s

PY.r*% Or X- & IA- R iIs H, r , C..4 JI SAI

I.' L~ 4 SC' Sk V- A - . 2V %3C.4 l') &Js4-.e 9Sc

Z. P 04 Z&4 i A k- =A A." UA*,-A-CJL&r) IOL -,A

- 9' - fal .&

-u, ~ i,,r I C-A- pe-ak iQ4.

s. upl-,4 Vmsuo =~ L 4 Y, WA. 04 w

3DU4 +- s 6 '

POINT crepP&64i
4to 0- U .F U,~- uepi PT*Uit

1 0 0 0 JS -0 9.50 0 0

Z 0 0 0 I-so 1% D0 10.50 6SG

94 z~ q~i 2.49 7 , 1 0%019 M 1 Iq.Z O'S4

10% io' ~ o 16%60 10% 20 16. 80 loso

6 S,~14 16.44 4 s , Oq 4.so 9.54 596.5

9 LS3so 95-0 .0 0 0 0
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S AMIPLE oULR*TL39.tII,)6 AMALY~SIS
FOPL FLOOD WALS 4ETAINIM& b.oALL&,l-KD?

CA LCLA LA TE A CT IV E E A PT1l PZE&,&UR-

PA R ( kA - 2. C [A zLh)f.9

2811s 9'80 - q2.

T~so W) A wo~ xuu 0 r ~z-C

iE L~ *k'. -*'IV Q- d t I RXktytA =0.
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SUBJECT E %K II I T K COMPUTED BY JDATE LEt NO.

SAM1PLE OVEP1TUMM&IJc ANALYSI.S
FOR FLOOD WJALLS 4 ETAILJIMG WUA CHECKED BY DTE:

FOPC& AN MOEN SU Kl A .yFO -E ~AQT 0
Ii.- FACTOZS ( jl, iIi- + ARK, FT

-L . I S 2 0)( IS-S) ISU o 6 6.6 z.6 asi
c1  i's L1b.3)(ISO) 3 68 8.IS 21810
(3 L~ L0.,)(51lLtSb) 2919 1 IV s 1 +360

C+. h5 (S-1) (ISO) 1183 ls SSI 119IQ

C O M C PE T E S U LT T A . & 3 1 8 .1 0 8 1 4 1

WE 3 (12s3) 2 z 1 09 2, b I Z' s93I

HA 10%S__________________ ::so 11_ _ -93 6_8___

268 .6 92) HEIZ603 2.61 IqIZ

S, VOTAL H, ~ I1408 -1086 1-12389

Hx 3SI.S LAS L-T?) -864 1-z 12'

UH, -96. L15.1) -3*00 Z z8S -169O0

uqt ~ ~ ~ ~ ~ ~ ~ 3~ 0- s9. 5 Ic" 213 41

-U %TO TAL VH 'j,~ tt - 14 o

Ul 3SI.,S L~. 16,2 8, .1 -414-1

u1  (516S - 3SS) C 4dI) -1685 1.+- -1S8.1
ul 231 CZZ) -516 IS%2 Z 1912

V4  IlOSO - Sl 6,5 (I.S -690 ls.SS -1 o.S98

U, 483-S LO.)(±Z) -isl 14. s1 ' I 3Z

SUEMTOTAL U4-tUl,___-~ 9.St 1-845 4-

SUBTOTAL F u-j/0 pekssD.1.~L ~ S1 4 ~ ~ 1,
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5-5-4 Load Case 2 Overturning:

,j, E Y H I (I IT j< COMP T,T ) ey 1,At Ir I-NO. 0

5 AllPLE. OVERTURM IIMG AWALY$15
FO R R. ETA I MIN( G WALL ECE6 'L

PETAIM1&.)G WANLL CALCULATION OF HORIZON4TAL REACTIO14 F6RtE

toe e k OA

. 4. S

1~ ~ ~ ~ ~~M Foc. Wre4 A ~ MNT~

Su~Ao-~cSL1 ro Pae.K IS,11 10,4-+6 q ,.* 1
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SJDJECT' E X K~ 1111 l< COMPUTED BY: DATE: FILE NO.

__S AM PLE OVERTUP-M ING ANALYSIS
-FOIL PET A I MINGW JALL. CHECKED~ BY ATE: SHEET NO./

S A A.,A j'odIA -C~ ioc-

t3,c~~ Pr~suy

s i. = _ _ __ _ I~9) 2

c A s. rv s surA,

5-583
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5-5-5 Load Case 3 Overturning:

SUBJECT E X H I B I T K COMPUTED BY- DATE: FIL NO.

SAMPLE OVERTURN ING ANAL'f$IS
POP, FLOOD ) A LL& CHECKED BY OATE ISHEET NO./1,

PLOOD WMALL CALCULATION OF HOP ZONTAL RACTION FDR.CE.

te. ec ,t,,evcJit S"-'

bso;.o .p
i- 64i-

Ipc 4p) 4 S. I

(4-s)(9,4,SZ) 1613

HF 4.5c ,i~sZx) +-*s

Force4S~ For It~3 0

F c,.c~ots Fc Ar jAQ~.

I~~oriczoa- 4oI 4orcer. -1, 6 9l.1 -. KS 2 I 'O s

TD4.Q 0) Io, 46 61, .,Z

5-59
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Ski BjEC T X H 1 s COMPu.TEO 8Y DATE. FILE NO.

SAMPLE OVERIVRNIaM& A4A~fSIS
FOR rLtboD WALLS CHECK(ED BY: DATE- S~i4ET No.43

161.1tr q

BSE PPESR
163,.4 6

p110. 6o~q Z r s F ti E F- L-
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5-6 CO!1UARISONS OF RESULTS

5-6-1 Sliding Factors of Safety:

Percent
of

Load Case Program Exhibit Difference Exhibit

2 5.52 (shear friction) 5.42 0.10 1.8

3 4.01 (allowable strength) 4.04 -0.03 0.7

5-6-2 Load Case 2 Overturning Stability:

Percent
of

Item Program Exhibit Difference Exhibit

Resultant ratio 0.3382 0.3385 -0.0003 0.89

Bearing pressure
At toe 1259.83 1268.03 -8.2 0.65

At heel 18.48 19.82 -1.34 6.76

Maximum passive pressure 1153.1 1159.02 -5.92 0.51

5-6-3 Load Case 3 Overturning Stability-

Percent
of

Item Program Exhibit Difference Exhibit

Resultant ratio 0.3618 0.3620 -0.0002 0.06

Bearing pressure
At toe 1169.19 1177.24 -8.05 0.68

At heel 109.12 110.62 -1.5 1.36

Maximum passive pressure 741.21 743.52 -2.31 0.31
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CHAPTER 6: PROBLEM V5

6-1 DESCRIPTION OF PROBLEM. This problem uses load case I of prpblem
V1 and adds a new load case 2 like load case 1 except that data

list SOLP is used to change IFWOC from its default value of 2 (Coulomb)
to I (wedge).

6-2 DATA PREPARATION. Start with date file EXIDATA from the Basic
User's Guide, and add a new data list. Do this interactively.

Run module SP for pressures on the stem, not module FA. This should give
the same forces and elevations for both load cases.

DATA FILE:

*LIST EXIDATA

1000 HIlT

11:110 1
i 020 P

1030 h
1,:40 NA PE E:AMPLE I -- ]PASIC PETAIPII6 IALL At4ALYSI.
.,,O0 :SHC 0 87.29 6.0
'ul 0 ST 1) 74.10 100.0
oVflO SPE3 18.0 0.0 120. 0 18.0 0. 0 3000.0 4600. 0 3 OO. 0 4600.0 P., ,

I:,1 0 SPHI 0 30.0 0.0 120.0 C 0.0 C C
"0'20 PT7 0 30.0 0.0 120.0
4000 WLA 87.5 2.0 C C
4010 WLAB 11.0 11.0 12.0 0.0
40,20 WLAN 18.0 S 18.0
4030 WLA1 12.0 0.0 18.0 0.0 0.0 C
4U)40 WLAT 72.5 18.0 100.0 0.0 100.0
5'000 STL$ 1 0.79 1 0.79
5010 STLI 1 1 0.79 1 0.79
'5020 TL9 13 1 0.79 1 0.79
6000 UPDATE
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6-3 TIME-SHARING TERMINAL INPUT/OUTPUr:

'fOP TRAM
*P131 WESLIB-TIIDAP

09 17-80 3.66b

PPfGRAM TWAD -- 7!3-F3-1R0 027

T-WALL DESIG 1 Rt4IALYSIS
PEL 1.0 AU6 80

,PE.POMID WITH - FEW RAI HELP',

ENTER UPDATE FILE NAME 17 CHAIP I4AX,
.?E×v5UPD

FOR REPORT FILE#
ENTER hAl TO BE USED OI REPORT FILE IDEhT CARD. 1, CHAP. Mf'.,.
'W.A. PRICE

ENTER YtOUR MACONI ACCOUIT NUMBER

ENTER hAf* OF COMMAD-DHTA FILE OR
ENTER A CARRIAGE PETUPIH If COM DS APE TO BE ENTERED IMTERA.TIVEL,
.E:I I DATA
PROCESSING DATA FILE...

:1f

:2 UPDATE FILE RESET

:s DATA FILE PROCESSING DOE

RETURN TO INTERACTIVE INPUT

COMMIAND
: I]LP 2 I C

14OT EOU6H VALUES ENTERED 14 DATA LIST - SOLP
TPAILI"G VALUES 'ET TO C'

C:OMMAND
71CASE 2 1 2

C:OMMAHD

HOPIZONTAL ACTIVE EARTH PFPEf.UPEZ FOR LOAD I.A:E I
FOP CLA1SICCOULUMB' A NL''I- IN :P ,FfA'E OF :TEM,

6-2



FOP THE ABOVE LOAD CA:E THE RESULTAINT FOPCES APES

PESULTAtT HOEIZO14TRL STATIC ACTIVE FORCE = 4220.41 LPS/HOPIZ FT

ACTING AT ELEVATIQ 78.49

PESULTA4T HORIZONTAL ACTIVE FORCE (IN EXCESS OF STATIC)

DUE TO EAPTHQUAtE - 0 . LBSHOPIZ FT
ACTING AT ELEVATION4 0.

HORIZONTAL ACTIVE EARTH PRESSURES FOP LOAD CASE 2

FOP EDGE ANALYSIS IN -P ,FACE OF STE").

FOP THE ABOVE LOAD CASE THE RESULTAIT FORCES APES

PE:IJLTAtIT HORIZONTAL STATIC ACTIVE FORCE 4 212.9 LBSHORIZ FT

ACTING AT ELEVATION 78.50

RESULTANT HORIZONTAL ACTIVE FORCE (I, EXCESS OF STATIC.

DUE TO EAPTHQU*kE w 0. LB$/HORIZ FT
ACTING AT ELEVATION 0.

UPDATE FILE RESET

.OMMhDt4-DATA PHASE ENTERED

1: OMMAhD
END

ENfTER 5 TO LEND REPORT TO ADPC" TERPINAL
OR 0 TO :AVE IT AS A PERMANENT FILE
OP I TO DETACH -DESTROY) IT--

EN4TER NMFE FOP NEW PERMANENT FILE TO HOLD THE REPORT FILE ,8 CHAP. MAX..
-E Y'SPEPO

REPORT FILE :AVED AS FILE "AMED EXVYREPO (UNLESS t50 > MESFS#GE PRINTED 4fO'.'E.

.OJR UPDATE FILE POP FI'TUWK RESTART IS NovD EXV5UPD
ETUP 1, (RELEASE UNNERDED FILMS)
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6-4 REPORT FILE PRINTOUT:

13.4:40:.6 (IN 9/1/0

N('IFS 10 FXF'AIN SPECIAt PRINIOLUI IHAI MI[HI 14E IN IHIS FILL--

I HF VAIUL ... .'34F+31 * )S USE!' 10 LIENUIF AN LINIO F INE r IEM;
fHe VAI.UE "-.. 1432F.+JI1" MEANS rHAF rHE OE.FAIJI. r VALUE WAS RFoUESrECi.

A *MEtL'RY F Alt I Al ... MESSAGE R'KPANLY MEANS IHAI NEEI*EL' IAIA IS LNIiI F INUL'.

END (IF NOIF.S.

COMMAND F NiF R i:
(NI I

# Al IDAlA RSF.I FOR FRESH SIART -

(OIMMANI' FNi RFII:
R

COMMAN' F Ni FRED:
N
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1 4 4 '~ 4 IN v/'I '/IW'

IIIIIII I I API to 10l 11F A NON IIYIIII It. F11A]ININL, I.AI L

I (IMMA1,MI' I f I i 1
Infil IAM1I I I M1'i I I R I I JN IN6 1101 I NAL l I S

I IMMlNI'I NI41 Id 11
-. - I 0'l' 6 1.00It 0 A00040 0jO , 60.100

CIt INrI t 1- I I PI 1.i
1-111 0 301 0 00 10 0 0

I IIMMANII 141N I IRIif

'1411 / 0 if 1 0) 0 i;'o 0 0

1 11MMA NII I N FI I 1

141, A it . . () I I

I IMfI NI' I Nil I - '1

I-JI All t I ) Li 0 I'l I) 0

( I IMMANII F NI I 11
141 AUl lot 0 '. IPl 0

I 1 1 (li I , I I I

I I'M(I'FII'l I N I1< I N
1.110 of lit (I 1()(I (1 00 00

I fIl i ll1,1 N o I I F

II I I 1 () i9 I

I OI .I .11 1 fitII 1.1 ?1

IPI I,~
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* LIFIAIF [IId: C1e1

NI 'Iflii EN VAI MStNMl NPAAIII RI

I ' I' N f, F N I F l ' ff: I 1 C

('MilAN", [Nil RED:

Ct'MMANtJI [N!! RI ii
RIJN 91,

6-6



I XAMF' I I - l'Ai, HE IAlNiNi. 'ALL ANAl YSIS
1 i 4Y W 'ON '?/1//130

I
* hIc(,IH l~hl 0 : ,SASH 11Y JIAJA Fit CK
9

iII I AM11 I VAL 111- Oit A2. b0000 U1.(1' F OR (AMAIW (OAI (:Aoe 1)

f I FA II 1 i (IF I ! () (0000 1 Ii F'41 .OR tiAMAC (L,(IAD (:A - 1 )

(if f 1ll I VALt IiL (i 1 000000 115101F ('0 I !5 (I OAF (AS.F 1

Fit F A l 1 VAt I. OF 2 . 000000 WiF I' FOR F. X1I4 (1 OAF 1:A1 1)

firt Atll I VA It I 1I 0 IJF 0!4 Fi V ( I. (:- X3 (1 DAD (ASF I

I4 F Ali 1 VOI lit lF 11FF F. OR U(;F X54 (L OAF I ASF I

Ift- At It I 'VAIl IF li 0. 115 1 1' F OR I:E X b (Q IAI C:AS- 1.

h4 F A1I AI it (-i ( . 1,11:F It F OR ti'l C1 ([,I41' 4F j)

i~l1 otll I VOl IF i, o (. 11,1 4 R D i 111 42 !, I A 4iF I)

ll F All 1 VAI. I I it 0. 1l!F]' F: I I f-: F' L 1JA1 (:!;. 13

F F if ll 1 "Al i . (ItW 11I 1' 1 , .0 / (10 1 SI l FA . 1)

tIp I A l I ..' 1 l Iii .'F 0 OO OO5:1. I' R l hi (5 I L 11 C F 1)
lfi I i. 01 [it 01. 1 000000 it- II f OR II:1.15 iOAl' :h5i I

i I FA1.11 I''41 VA L OF .(i . OO(O If OR I' S rl. IIIA ' L 041' 1: 4 I)

For It 1, 6 0111 I- r I . 000000 (1Sif 1' F ON1 lict- , (('OF CAMS : I)
FF1. 01 I ''l 0 I.Ir Il:. III 2' I' 1. 1i I'Sl., .IL F', itI. UII!A ; 1.300 1:0 .1
Fl f (Ilt VI .01 . O 1 I'IM. ti F ti1 f Wl (1 (I .001I hfCFt 1

forf( I I VA" Lotll (i, I t I it I I I IV J I' il.!]i l I jl (Al I4~ A Fh ,li [ t I I

I  Ilit '10: l.I or., (60000 ' I I II'S 1 ( 0 ( I O.' i ( 1 I
II I of I I (1 IF ill "' I'. 11 ( I N OR I N (IF LAD (4F Ii

"Ili/ I I I !%IM orW It I OFl,, Ik KJ1, 1. (IA!fI-A 1./: [ I

I1! I l i! ' It I F I' I 'iM IN 1 (10 (d:4 1)

III ,0i1 '1 ")1 II . i I 11d 1I I Ill N ; I fIll. (1 (0 !,:0 l I I

OF FI A(111 1 VAt Ut iF O LISE.11 FO(JR HGSW (LOAD1 (AS. 1)

TIF F:All I 'AL LIF ('F i 11S: P F OF IF SOM L 41 ; CA!SF 2)

IIF F ALI 1 VAL (iF (- 1 ,000000 I ll1 I (R (+ MA (U(OAP (AS: 2)

111Ait I VA4. ,IF. (F 0. 533 3333 35LIS:.'. F OR RRMIN (lOAP CAS- ?)

IIf, F LA l'I 1 L OF1 (it ? I(I'F 1.FF F ON l( RAIK l OAP CASF 2)

iF1 A111. 1 VAI5 .iF 2If:.000000 .1SF F OR FSM1N CI, AIi CASE 'V)

l'tF 1Ali I VA1. . f I ISE 1I F- (JR NSL. 11E (L.OA CASE )

OF F A1 1 VAI. t IF OC 1(51F F ( vOR Hrls, (1 CI (AD C:A-F. I)

(IF F Ali I1 VAI Ll1 ('F 100. 0000 11SF 1 F IR't1s,,H ( (I41 (:A,8F 1)

fI F AIt1 I VAL F Of- ( 0. 1SF: 11 F O'Fl l tt (L'All (:AsF I)

6-7
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FXAMF'lk 1 -- FASIC RE JAINING WAtL ANALYSIS
t1: 49/ ON 9111/80

*IFOIdN P-AN] 2 11F STAI,1L.11Y VJAlA (:HFC.'K

E.XAMlFIF I -- 14ASK( REIA)INCT WAIL ANALYSIS,
13:49:';/ ON 9/117100

*14 WN MIIili~lF V-A

VARIALEI. Hf. FLI W CAL T;UL.A1 F It 7. .-P (DW-11I.2-1 SiPE)
VARIABLE WI3E;F8 UAI.CULA TEL of4 Brlti-AI Ei To CI..OSE. 1COIIRLINArES,

HS-II'= 0,444444 IN/FT.

COORDiINAIL (if COFETRNERS ('IF WALI CR('SS-SF-CTION

X-COO(RIIINAIES AkF + lONWARD HUE FROMFI EAqIC WORKINT; FOINi QIWF)
Y-COORPLNATES ARE F1EEVATIIINS

I-iy X YiFISCRlF-iION OF POINT

1 0. 87 .5E000 BASIC: WORKING POINI 101: 511i- (IF RiUM IOP
2 0. /4. 0000 BOT TOM OF TOE-SLO1E FACE OF sTEM (AT rSi)

3 0. 7/4.0000 HE8FU-N iSi AND' lS2, ON lOP' FACE OF IDE
4 -.2'0000 74.0000 Top OF TOEH( := AT OUTER END OF r!42

--2.0000 2.t-000 1lot: END NI' OFPASI- Al EliEl
10 9.0000 12. 5000 HEEL END OF BASE
it 9.0000 7/4. 0000 IOP OF[ 1IFW 12 =lOP OF OUiER EN!. OF HEEL
11. t.-.000 14. 0000 BOTTOM OF HEEL-SLOE FACE' OF STEM
j"3 1,0000 K4/ 000 P011TUM OF HE: L-S IPE. 1OP PANE L OIF SI EM
14 1 .0000 f147. b.000 1OF-' [II HF.F 1-SI F ACE OF Si EM
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IXAMI'I F I -- IAS I REIA I NI Ni PA I ANAL Y IS
13 49:511 oN 9/I 7/80

I.

I T{-f IN PAIA (It (I fL k f A; IIVf F ARTl FRI SSIIRF ,I OMPL A1 ION
I

((liiiI[ 'O'S (('FF.ILIFNiS (IF AClMIVE FARH PRFSSUR S FOR:
It (1.1 IAY:It KA VAILIJIL

.... .. .i ... ... ... 6 3 8 /9 -

HIN17fT'NIAl At IIVI IAi Fll AriS IArmI rS FOR I tJAil cASt 1.
IfIR CI Af;SIC(t; I 11 OMP) ANAl YSIS IN SF' (FA:F ('F STEM)

(HIlr.,LI1 (if ARRAYS HS, HIfS, ANT' YVS IN ML'I'I. F SF FOR ;I.AScS!C ANA. YSIS.

F I VA I ItIN 1 NCRI MI N1I Al IN! IONZN1 Al I N(;F.ML< NIA 11tk] Zt.NIAL
SAT Itt I (IRtF FI A 1t140 tA F FOR"E

(F ) I(I HS/F I (LBS./F.)

P/ 4 /2S

II/.. V,.,'/ 46, 614 0
f 4,,/ Y3 .' 0.
P4 4 ? h , 14 0.
8" , 4A," H ' .,

I7 / ', .14 0.

. f 'I I Ai l NT A V. 4
1'. 4 / 419 !-,.' 0.
/ 4., / 46, 14 0.

/A T' AT ,N /4, 0.
., 4-, 5,'.,9 36/ 0.
4 4",-.' 4.A,5' 19 O.

'4 000 ] 41 ,!., (1

I fi, ll* I III A T I f!Att I A? , v Till RE !,;tll IANTl FO .f 014 At

.~~~T ;IIIll ]ANT tfM I.,IZ0.,N1AI '.iAolIT ACI)VI FI<: . ... 4, ' 0 -1 J I It,'~ q"I FT
AT I I M ; ('1 1 1 Vo 1 .1I(IN /V4 49:
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Fi !;Il I ANi ITHIN]IZ)Nl AI ;IAI ITT ACl IVi F (I OW 4,'!0 41 1 10;/HONJ F tT
ACl INt6 Al F F EVAI FUON /0l 4Y

NE Sill I ANl HOPIFIiAl IM. iI Vt I Fldi:[ (IN FXCI 5S3 (it SlAl 1C)
fIUFII fl AIA liIUIJANK -- 0 C 1,-/HONI, 1/ N
AlCTING Al it EVAl I]N 0,

HUN Iz.CI A~l IVi. U ARlH (NI SiJNFfS FI IR Q0AI' CASE
TF, IN HE ('(i ANAL YSI S IN SP (F AC E LIE 51EM).

0011'[F11 tIF- ANRAYS ITS, U-IS, ANlI YVEs IN MFIILII 1. !4F [OR WP toNAl YS IS

1 LYVAJ IO(N I NCE ML N I Al I IYOI (NlI AL IN(NE MF.N1Al HfIzt'i(Nl AL
SI Al IC F ONCE E ARl IJLIARIFMiC

0(1*) 1(A r5f) (.Pl/ r)

116. 311 4 97'90
Ijr, y()-3 /4 70/ 0
P4 HAl 1 ') 640
ff3. 133 1/4 ',0 0

IC' '91 4, '160
'1. /63 7/4.70

('0./711i;,4 op
/9. 6Y33 3 0

i 6".0 4,-3 /0.
I.67'.3 4/,5 65 0.

tlI.N I I AFIFVI I OAF' CAfif I II I St IlL I ANl F OI'N f AkT

NF!II I lANI HOFPI/I(N IAi 5~'16 AC) I .1 VI, 1 1111 47'17.99 I l45,/HMic I I T
AllII NCi Al F 1F1 VAl FU LN /P, .10

NiJ Sll I ANlI HN] I N I Al All IV 1 VF , F N ( (IN F- XF: 55 OiIF f,1 Al I IC

ACl 1I Al ) I I fVAI I(IN 1

tI F I MOIiIll I. I A

I(IMMANF' I N IF REPD
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I XAMFI 1 1 REA .1I REI AI NIN(i P'A I. ANAl YS]S
1 1 4 OiN Y/Lt//FO

I FITIi N F'ARI To !F IAMIL IY DIAIA (lf CK
I

I XAMrI I I - }lAcI I: E IAIN1NG WALL ANAL YhIS
1 i1 14 ON 9/i ?/8o

If II It, (N0111 I F A

VARIA It FI F El. ' (-'AI. (TIfAl ,' ,0 .( [FI,-I W . I I I)

(:1 ItIFT11NAI) S OF CORNE:R (OF WAL L RWifB ! I 1 C N

X -(ilid' I NA I I ! ARE I 1 (IWARF FIE-El F RIM IASTUI; WO 'RK I N( i N ( PO.)
Y--IMIRO INA LBS ARi- tIEVA r'[FINS

FIT X Y |iF 'FSt (]I N (F POCINT

1 0. 1/ '5000 PAltIC WORKING FIN I rioE.-SIEt or SrFM FIP
0. /4 0000 I( (H (IF ICI..--SIIIE FACF IF 5E1[H (Al 11.)
0 /4.0000 TO IVI'F N I11 AND' ISP, (IN 1 FF-A FiF 1 OE

4 -' 0000 /4.0000 I OF( IF I OFI Al OUTER EN!' OF 11W2
r - 0000 7 " .000 101i FNI' (.IF ASE.. - AT 10F-I1

10 9. 0000 7 . ,'()O0 iE F 1, F Ni' it. IABE
11 9. 0000 74. 0000 1ii' (if H.E 1 12 = 1(IF' (F OUE R t Nil OF iEE .L
1' 1 !,000 74 0000 TO ll CIM CIF HF EL --S I Ill F A(;,. IF SIF'M
I 1 1 0000 CIU .,000 li[il1{IM OF HII-FL -] Ii 1 OF' F'AN I. OF SI FM
:14 1 0000 07 ,000 IlLIF' ( IF fI .1 -11If. FACE- 'F 51 1M
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IXAMFL+ I -- NA ;lt NEI A N1IN6 WAL L ANAL YS IS
1t5: ilI:1I5 ON 9/17/830

t Ill-6iN IA (Th-CK FO(R AI71IVEF AkiN PRESSURES COMPUlAlION

C0OIII.OMc' CUE FIMIEiS (ir Al LYE F-ARiM PRESSURES FOR:
BACKFILLI..-AYER NA VALUE

1 0. 37111

HURiZONiAL ACIlF VI. -ARiTH PRESSUIRES FUR LOAD' CASEI
FORk CLASSIC(COULOME') ANAL.YSiS IN SA (ENI' OF HEEL)

('UlFP OF ARRAYS; H, E. AND' YH IN MOPiULE SA FOR CLASSIC ANALYSIS.

1:L EVAl TON INCHI-MEMAL LIORMIlAL INCREMENlAL- HORIZUNlAL
SlAlITC FORCE EARlHQUAKE FOURCE

(FlI) (L Is/Fl) (LBS/Fl)

I4(4 7/90 ;e. 4212 0.
117. /90 44.b2)7 0.
f;6. /?0 9f9. 05 0.

45/70 1233. bH 0.
14. /70 1'/S.11 0.

843 7/90 e222. 64 0.
P. 7(y0 767 16 0.
8'1.790y 311 .69 0.
('0. /90 3".6. 0.
7/9. /90 ( 400. -/5 0.
71H. /90 4 4!5 2/~ 0.
7/7. 790 4 9. P0 0.
/6.710 5,4, 3 1 0.

/'. 90 b/f( 0.
4'4790 62.A s9 0.

'3. 790 66/ 910
/2'0 4! 2 0.

5 ~.00 10 4. t' 0.

1(OR IlIII Af!UVI I 'Al' (:ASf Till- NP- 501 I AN1 F URCE S ARE:
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k I Sillt LAM HOR I ZLINl At'IlA I I I AC 1VEF FUCF 5M9OY 7 1 i4S/H0Fd. FT
Acl I Nt' Al EII VAl I CN 7/ 934

kS1<11 1 A N 1 11(1I< T L0N1 At A; Uly I Vf 0 : L ( IN U X U 1 S (OF Sl A II C)
1111 101 F AFMHIIAI. 0. 1 iiS/hIZ FT1
ALFE[NI) Al CUIVAF(IIN 0

Ulf(INA Al All.1Vi IA-A fFFRf SSIkR 51-S FO LOAD' CASE 2
F(k1-1O1WLI'. ANAL YI 5' 1 N SA (Ml NIV 1 HEIFL)

(4111,01 Of ARRAYS H. 1HI, ANDI YII 1N MODUILE SA FOR~ WEDGE: ANALYSIS.

fl tIVAl iION NIr~NIA l~ Ittl1<I~lINlAI JN(RLFMFI-NAI HIFIZOIAL
SlAtill FO LRCE I-AkM HC4IAKE. FOURCE

M131L O '20 4'50 0.
V1l/. 452 . 349 0.

H4, 4/ NbAFLiA FN 1 40

e.G 1I AIIlJK 0. 0.SHIRIF
AilI.t Al 60I /4 ~ 0.I 0

00. 644-I 3II 4 Nl. 6. 0.L
-/ :,11S ' 40

H I lJ 40



6-5 COMPARISONS OF RESULTS. Since the Coulomb active earth pressure
calculations of problem Vl were verified with that problem, veri-

fication of the wedge method requires only showing that the two proce-
dures yield the same answers:

Percent
of

Coulomb Wedge Difference Coulomb

4220.41 lb/ft 4212.99 lb/ft 7.42 0.18

At el 78.49 At el 78.50 0.01 0.013
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CHAPTER 7: PROBLEM V6

7-1 DESCRIPTION OF PROBLEM. This problem uses load case 2 of problem
V2 (water 3 ft down from top of stem) and adds an earthquake accel-

eration factor of 0.2. Load case 1 is deleted.

7-2 DATA PREPATATION:

REST EXV2UPD (restore problem V2)

CASE 1 2 (one load case, number 2 only)

List
Name LC IFWOC NODE IFSOM NPPD RKH RKV CFMA

SOLP 2 S S S S 0.2 0.0 S
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7-3 TIME-SHARING TERMINAL INPUT/OUTPUT:

*FORTRAN
'RUN WESLIB'TWDA,R

09'17'80 14.716

PROGRAM TWDA -- 713-F3-RO 027
T-WPLL VESIGhtIAI.ALYS IS

REL 1.0 RUG 80

,RESPOND WITH ? rOP AtEY HELP)

ENTER UPDATE FILE NAME (7 CHAP MAX)
:'EXV6UPD

FOR REPORT FILE,
ETER hMF* TO BE USED ON REPORT FILE IDET CFD, 12 CHAPR. MAX.

*W.A.PRICE
ENTER YOUR MACON ACCOUNT NUMBER

ENTER NAME OF COMMAND-DATA FILE OR
ENTER A CARRIAGE RETURN IF COMMANDS APE TO BE ENTERED INTERACTIVEL)

1U THIS AN INITIAL RUN OR A RESTART OF A PREVIOUS RUN-

ENTER 'INIT OR 'REST'

COMMAND
?PEST EXV2UPD

ALL DATA RESET FOR FRESH START -c-
COMMON DATA RESET FROM RESTART FILE EXV2UPD UPDATE FILE RESET

COMMAND
7CASE I 2

COMMAND
'SOLP 2 5 5 S S 0.2 0.0 2

COMMAND
7NAME FERUN EXAMPLE V2 LOAD CASE 2 PLU: 0.2 EARTHOUARE

COMMAND
UPDATE

.3 UPDATE FILE RESET

7-2
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COMMAMD
'TPCE 3

'RUN FA

t4:49:25 Oh 9-17/80

14:49:25 ON 9-17-8(

14:49:25 ON 9,17,80

14:49:27 ON -17,80

THE RESULTANT RATIO = 0.2303. FOR LOAD CAZE 2

14:49:29 ON 9,17,80

FI AL FACTOR OF SRFETY AGAINST :LIDING 1.13. FOR LOAD Ci:AE
E.", ALLOWABLE -TREGTH METHOD

C =C FS+2C TRPHI'=TAIPHI ,F3

14:49 :47 OH 9.17,80

14:49$:48 ON 9-17-0

TOTAL CONCRETE VOLUME P ,1.82 kL' FT , LF o FOR LOAD CA:E

14:49:49 ON 9.17.-8o

ENTER 1 TO :EE PLOTS OF THE DATA AND ANALYSES
*MNAE HARD COPY BEFORE CARRIAGE RETURN)

OR 0 TO OMIT THE PLOTS

UPDATE FILE RESET

COMMAND-DATA PHASE ENTERED

C OMMAND
tRUr, IdA

BEGIN MODULE WA

ENTE? I TO 'EE A TABLE OF AND Y CORNER COE -DINATEC
OF C TO CONTINUE ITHOUT -EEING THE TABLE

7-3



14,51245 ON 9-17-80

:3 BEGIN STRESS ANALYSIS

ENTER T TO GET THE ANALYSIS RESULTS AT YOUR TERMINAL
OR P TO PUT THEM IN THE REPORT FILE
OR B TO PUT THEM BOTH PLACES

:B

ENTER THE LOAD CASE NUMBER YOU WFIT ANALYZED

OR A ZERO FOR ALL LORD CASES IN DATR LIST "CASE"

OR * TO STOP THE MODULE

14:521 0 OH 9,17-80

BEGIN STEM STRESS RALYSKIS

-ELECT TYPE C, S, OR F ANALYSIS FOP STEM OR ' N, P. OR 0-:

"C

HEAR AT A DISTANCE D ABOVE THE BASE--

--- SHEARP ANALYSIS AT ELEVATION 46.93 s+ V FROM TOP PUCHFD TOWRPF TOE
LORTD V N -COMP +b M UNIT HEAF ALLOWABLE ACI-:---
CA'E LB / :LICE LB : -LICE LB-FT!SLICE 7TPEU-- P-1 UNIT TPE- PPOVI ror*

.? 7371.4 5276.1 51391. 24. 367 .:. - .7.4.

MOMENT AT THE BASE--

FLE: URE ANALYSIS AT ELEVATION 44.84 (+ M = TEN':ION T HEEL,
LOAD N (COMP-+) M FC FS

CWSE LB - SLICE LB-FT/SLICE PSI PSI

6040. 66103. 1791. 15016.

:TEM ANALYSIS COMPLETE TO BASE

-ELECT TYPE C' '- OR F ANALYSIS FOR STEM 'OR N., P OP 0.:

14:53:45 ON 9-17,80

BEGIN TOE STRESS ANALYSIS

-ELECT TYPE C. 5. OR F ANALYSIS FOR TOE -OP ti ii P. OF *:

7-4
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:HE* AT AI DISTACE D' FROM THE :TEM--

--- 'HEAP ANALYCIS AT = -.-13? - 6.917 FROM END OF TOE', '- V - END DOWN'
LOkI' v N -COm p, M LIN1T EHEAR ALLOWABLE ACI-1&-77
-k-E LB -LICE LB -LICE LB-FT-SLICE ETREEC PiI UNIT :TRES' PROv I-ION

-72j6.9 ,859.1 -.6586. 35.561 60. ,bS 1 B.7.4.5

MOMENT AT THE .TEM 'POINT 2'--

FLE.-UE AAL tIC
" 
AT X , -0.0(01 8..249 FROM END OF TOE) ,M N = TEN:ION" IN TOP,

LOAF41 N -COMP-.' M Fl: FS
04-E LB :LICE LB-FT-'LICE PI PtiI-- ---- ---- ---- ---- --2 -- 1337 --

TOE AN#4LY COMPLETE TO _ETEM

-ELECT TYPE C, ._, OR F ANIALfL" U FOR TOE 'OR 7. N. R. OR *,:
7 r4

14:54:55 ON 9 17.80

BEGIN HEEL ITPE%_- ANALY.IC

-ELECT TYPE C, -, OF F ANALYUI: FOR HEEL 'OR :, N1. P. OR ,:

HEAP AND MOMENT AT THE :TEM--

- HEAR ANALY T = ,. 511 '14.2 49 FROM END OF HEEL' 'v = ENDl, D1OWN .
LOMI . rN -COMP' M UNIT :HEAFF ALLOIAf t E 0; 131
i':HE LB :LICE LB :LICE LB-FT -LICE .TREC- PCI LN4IT -TREC- PPOV, 10t,

5642. 7 -- 5 _. (I,-"7 4464 A. 6. ':,'70 6 i. I . I :. E. 7. 4. -

FLEK',URE RfIALYI:- AT X = .. 501 '14.2-'44 FROM END OF HEEL' -+M = TEN_ION IN TUF

LOAD N 'COMF-+i M F' F:
lHME LB :LICE LB-FT LICE P.I P I

!- -44643. 1164. 281 i..

HEEL ANALY.':I: COMPLETE TO END

SELECT TYPE C .- OR F ANALYIS; FOR HEEL 'OP H. P. Of ,':

MODULE bI COMPLETE

7-5 I
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UPDATE FILE RESET

O MMAND-DATA PHASE ENTERED

C OMMAND
'END

ENTER 5 TO 3END REPORT TO ADPC TERMINAL
OR 0 TO SAVE IT AS A PERMANENT FILE
OR I TO DETACH (DESTROY) IT--

ENTER YOUR APP CENTER TERMINAL MACON STATION CODE
* P0

-:NUMB . 298A

OUR UPDATE FILE FOP FUTURE RESTART Is NAMED EXY6UPD

rTOP Ok RIELEASE UNNEEDED FILES)
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S FORTRAN
I hIESLI3'TUDA.R

PROGRAM Tr -- 713-F3-4 087
T-ALL K3 INVM.LYSIS

REL 1.0 AUG 0

(RESPOND WITH I FOR MW HELP)

ENTR UPTE FILE NAME (7 CHAR MAX)

FOR REPORT FILE
ENTER NE TO USED Oi REPORT FILE 131T CARD, 12 CHAR. MAX.
?U.A.P.
ENTER YOUR MACON ACCOUNT NUMBER

ENTER AMAE OF COMMAND-DATA FILE OR
ENTER A CARRIAGE RETURN IF COMMANDS ARE TO BE ENTERED INTERACTIVELY

IS THIS AN INITIAL RUN OR A RESTART OF A PREVIOUS RUN?
ENTER "IHIT OR "REST,

COMMAD
71EST ENVSUPD

8- ALL DATA RESET FOR FRESH START -$
8- COMMON DATA RESET FOM RESTART FILE EXUSUPD , UPDATE FILE RESET -8
COMMAND
?RUM4 FA

10814:S4 ON 9/14 00

10814155 ON 9/11,I

10114:55 ON 9IVI

10114857 ON 9/'1840

THE RESULTANT RATIO - .4303, FOR LOAD CASE 2

10:14:58 ON 9/1/0S

FINAL FACTOR OF SAFETY AGAINST SLIDING 1.13, FOR LOAD CASE 2
IY ALLOUAILE STRENGTH METHOD

C' -C/FS.C" TAMPNI ' TRJPHI/FS

lolls$ 6 O4 SU1/0

elolst 6 ON Vi'".4

TOTAL CONCRETE VOLUME - l1.0 (CU FT -' LF), FOR Lu*D CAE I

1olls$ 7 ON V-134

ENTER I TO SEE PLOTS OF THE DATA MD 0ANALYSIS
(MMCI HARD COPY BEORE CRIAGE RETURN)

OR 0 TO OMIT THE PLOTS
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NOTE -A ELL WILL MING AT SELECTED TIMES
TO ALLO YOU TO MI[ A 0CMlOPY IF
Yu so MINE. TO tJ ECUTION
SIMPLY EOlf A RRIAE NEYWN

ENTER I TO PLOT IIUT DATA
a TO PLOT FORMES A NIqOpDs
2 TO TERMIIATE GMPOICS

ACTIUE LOAD CASES

a
ENTER DESIRED ACT!IYE LOADCASE
?a
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SL -------.-



U I

o I
~ilI

.4

I
a
S

U

UV F,

a

I
I
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ENTER 1 TO PLOT INPUT DATA
2 TO PLOT FORCES NO3 NONENTS
X TO TERMINATE GRAPHICS

S UPDATE FILE RESET

I COMMWN-DATA PHASE ENTERED
I

COMMND
?END

ENTER 5 TO SEND REPORT TO ADPC TERMINAL
OR 0 TO SAVE IT AS A PERMANEN4T FILE
OR I TO DETACH (DESTROY) IT--

your update file for future restart is amed EXV6TEMP
stop OK (releas unneeded file&)
*RELE EXY6TEMF
FILE RELEASED-EX'J6TEFIP
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7-4 REPORT FILE PRINTOUT:

1 11TFS Tn FXPI AIN SP~rTAL PRYTTOH THAT MIGlHT BF TN THIS FTIE--

TWF V AI I If "-.Il?34iF +11" IS I'SF0 Tn OniiOTE AN IJNnFFINFn ITFM#
TW VAI 'IF '-. 1,l?F,31 "mEANS THAT THE nEFAII VALIPF WAS9 PFnl)FSTtn.I A 'MFMO)RY FA'IIIT AT *."mFESAGF PRORAMLY MEANS THAT NFOnn flATA IS IiNnFF INEn.

f.PJ pF NOTES.

rrnmmANn FNTFREOi
PFST FXVPIIPn

A.-imii ffn'f~ ATA PF SET FROm PFSTART FTI.F FXVPIIPn IlPrOATE FILE RESET .0

c 0 ,mANn FIT F RFn,
rASF 1 2

rn-"ANIN ENTEFO:

SnI P ' q s S ; o.?P 0.0 o

rnmMANn ENTEFO?

N A 4F QPIIN EXAmPLE vi', tnAn r&Sr p PLUS n.2 FARTHDIIAKF

rrnmMANn FNTFRFnl
I pn A T F

IIPnATF FIlE RESFT

rOimmANn FENTERPO,
TprF 3

rflmMANn FNTERPr',
PII" FA
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~PFWIII, P X4 P1 F.V? *in(af r AqF ? pi iis A.? F APTHQIAKF

It IiF(nTiA PASC STARIITY (lATA CH~rx

VAIIIF IIF rAMAW F niIpr = ?.sAAA IN S/P rHEKPT (L AA) CASE ?1

VAI 'IF (IF rVhrA FHIINA 2 r lgo*Aflflf I N S/P rHFKRT (I nAfl CASE 2)

>VAtL'IP OF FSS FIIIINM a *AAI1oaA IN S/P rHFNRI (InfAfl CASE ?)

iVA'I1F OF Pyw FnIINI = ?*(flloono IN S/P rMFKRT (I-OAn CASF 2)

> AP 'IF (IF iiCFXSi F0,uNn = I IN S/P rHFI(RT (Iflhfl CASE ?I

>VAI (IF FIF IICFXSIJ OikinA a . IN S/P rHFKPT QLOAD CASE P1)

>VkI liE OF iirP ASS FuNim % 0. TN S/P rHFKRT (IflArD CASE 2)

>VAI.IE nF irFIFS1 FINfl z n. TN S/P CHFKPT (LnAn CASE 2)

VA FI OF IICMFS2 Fn(~NA a 0. TN S/P CP4EPT fL.(IAr) CASE 2)

yAP I F OF ICnFF7 FnIuNn n' flIN S/P rI4FKPT (LoAn CASE ;)1

V A 1 lI OF IfCPIFS7 FnjuNn Ill* N, S/P r HFIKRP ((nfAfl CASE .P1

>V A L IOFF tiCRFSI, FnIuNn II A I N S/R rHFKRT (LOAD CASE P )

3Val iII flF iiCWS FnjINn m I nooft0n IN S/P rNFKPT (LA C.ASE ?I

2VAI IF OP I ir. W FmrINn 2 inooono I N S/P rHPKRT (L Ar) CASE P)

>VALIIF OF u'CWK FO~uNA x I nnonon0 IN S/PR CWFIKRT (t 0*0 CASE 2

, vAlE Fo: . FEWAC EII : 2 T N S/P rHFKIIT MLAI) CASE P1I

3- VAI tiE OF IF snm Froikn m I TN S/R CHEW IT (10*0 CASE 2)

I, VALIIE OF CEMAA Mow)N = t~Afllflnf TN S/P CHFKPT (LoAn CASE 2)

NA AFFAIII T VAl IT FORP RmM SA SEFT Tn IINnFFINEn (InAO CASE 21

3, AI 'IF (IF KRACU FniwnI z I IN S/1# CHEKIT (LflAn CASE ?1

SVALIIF OFp FSmIN EO111i'J= I s5fonom1 IN S/9 rHFKRT (i flAr CASF, P1

3vAl "iF OF killInTF FniNA 2 ? IN S/P CHFIKIT (LOnAn CASE ?I

VAI HIF or j,4r~sw F nfINr = An IN S/R rHFwtPT (L-AA CASF p1

VAt HE OF 05111(9 C FOIINA : A* TN S/P rHFKPT (LOAn CASE ?I

SVAL 'IF (IF wnS? (I rCI FunAlj = fl. TN S/P r$4FIPT (I.OAD CASE ?1

>VAI 'IF(IF mSA(Lr1 Fnimn x Inn,0000 IN S/R CHE:KPT (LOAD CASE P)

> VAII"F OF F SS FnImnA c 1 000000 TN S/P CNP WRT (LnAD CASE P)

3- VAL HF (IF FXW r OIllA 2.n00000 TN P/ rlJEWPT (LOnAn CASE ?1

)VAI tiv OF wS4 PmuND) 2 IoA*'1001 IN S/A CHEKA(T (flnAD CASE P1

SVAI-uE OF nTS',fl F niNDN z A* TN S/R CHENPY 1. nA CASE 2
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PFROIN 1, AMPt F V2, LnAfl rASE ?Pt PL1S 0.? EARTHQUAKE
li:?Jqi2s ON q/Il/Rnf

*HFr.IN PAWT P OF STARTLITY nAfA rNFrK

RFIRIIN FXAUPI F VP, LnAn CASE P PLUS fi.? EARTHQUAKE
I'i:'Qt?5 ON 9/17/Nfl

* FC.IN mOOiiI.F FA

rnnpOlNATFS OF rnRNFRS OF WALL cRoSs-SFCTInN

K-rOnPMINATFS AREF 4 TllVARn HERL FROm RASTC WORKING POINT (MhPI
y-rnnRnINATFS APF Fl.FVATTnNS

PT wy OEsrPTPTION OF POINT

I M.* 6.lofl RASIC WnPvp~r POINT z TOE-SlOE OF STEM TflP
P n. Vi'.Al'JA PnTTnm OF TOE-SOPF FArE OF STEM (AT TSI)
4 fl. jJdJ*NII* MP~wFEN ISI ANn 7S7, ON TOP FArE OF TOE
11 AN*pcfln £4I*Sflflf TP OF TOFHT =AT klITFR FNr) OF Tw2
1; .pflfln 11 ;.Ono TOP FNn OF RASE -- AT PITF I

in 1h.l7fl00 dJi*fflfl HE~l FNO OF RASP
II I 6..tson anf.sftol TOP OF wf~fIT? a TOP OF OnlIR ENO OF HEl
I? p*.Cflno 4U.A7500A HOTTOm or HFFL-SInF FACE OF STEM
11 1* flflf hrfl.flfl POTOM OF HFIt-SIOF TOP PANEL OF SltEm
Ila C(Inln 0h%*Aflfl Tn' 1F HFEFI -SlOE FArE or qTFM

I I o4.,*,nnf iIT*RAOA IIOTtom nF CUlloFF wAl I tmnOFF KEy

WITH HFFI EARTH rPACKEO)(KRACKSI FOR tOAfi CASE- 2
W1.-hi ARE THE TOP ANn ROTTnm VALUJES OF THF PRESSURE nTAGRAM
IISFn T4J AnnITION TO HYfiRnSTATTC PRESSURE OF STILL WATER. CREFP PATH
STAPTS AT THE nOTTOm OF THE CRACK IINI ESS THE VERTICAL RESUL-TANT IS
MIIT9YnF THE KERN TOwARM THE TOEl.

* HOPIZONTAI. NOn-SIEEPAGF PRESSURES ARE ?FRO
N RAI~lSE MIR KPACK VA111 lInF I CANCELS ACTIVE EARTH
N ANn ArEAIISE PRESqiuRES W3 ANn/nR w4 (OATh LIST SCWHI
9 APF INnFEINFn, ZERO, OR NEGATIVE.
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TMFr ufLLflwfNG TAF11F INCLIiflFS WALL ANl SOTL #WATER MASS A~flVE RASE, AND
TH FQCFS £rTTNr nm~ T, FXCFPT THAT mnflRTZNTAL SEEPArf AND UPLIFT

hRF NOT TNCL IIOFr HERE. "ACTIVE FARI'W INCLiIDES THE W3.W4 WATER PRE3SUPE
IF A rRACK IS ASSOMEn IN THF EARTH COVER AVER THE END OF THE HEEL.

IflAD) IASF 2
VERTICAL HARIZONTAL P4AMENT

FORCE FnRCF
I A/MS ICE L Ri'SL Ir.F t R-FT/S1 IrF

WAIL IPP73.63 A.13283al.67
ACTIVE EARTH 0. 0.A
Soni 4wATFVRc7*AA 0. 3A5%87.Pa
siiarHA.RGES 0. 0. 0

nTRECT tnAne, D. n.0
W I wr ni . Al*0

FARHMIAKE n. shom.0A -soofih.99

TO)TAL ao7?2.q? 864*A.00 A349.97
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AFRIIN FWAMPI v.7. Ioan rASF PIlS n.? FAPTI4I2UAKF

* HI1N TWF nvFRTfIlJ-J1Nr rnmpIITATION

1flAfl CASF 2

rRFFP PATH4 fFSCRIPTTnN FnR lonan CASE P

x-rnnwnINATFS Y-rnnpnyNATFS HyOROSTArYC PRssurFr

16.79; h2.00 0.
I67 h.11 3.001 11IA7 .- t
1 6.7s £13.00 11 A7.50

IA*% 43.0o tIA7,90
113.00 6 0 t1;6

nvFQT;2NINC~ HYRIJITCrltPNT a 0.7S

V A 11IF F pnLi FOIINrl 2 TN S/R rWFKIT fLnAn CASE p

V&L"F or £01453 FOIINn a 40.00 N S/A CHFKAT MLAD CASF 2)

opIF I P14153 CnIINn 2 a .0ot IN S/R4 rHFKRT (LOAn CASE 2)

VAI lif OF AD1454 F01114 a 0. IN S/R CHFKPT (LOAD CASP P

3VALII OF £01455 FnoINn a'0. IN S/R rNPKRT (LoAO CASE 2)

VAiF or PHISe MINI)4 a 0 .. IN S/P CIIFXOT (LnAn CASE 21

,VA( IIF (IF PHIAS Ff11140 a 0. IN S/A rWFKRT rinAn rasF ?)

At RASPSntL INITF14FACFI
alrNTpn AVFRArG CnFFFICyFNI nF FRICTION a 0.??
wFIOI4YFn AVFI.AnF AOI4FAtON S GM00.00 fLR5/NO.FT)
FFFrCT~vP nAAF wTflTw v pi.fno rFFlI
;-FFr I vv tFNr Tm at nwr nASP ftl mPF v ;)C; A ( (PEET)
NORMALg FOrCF ACTIRI: ON FlASP x I%700.?l (IMS/Sl r IC
rFRICTnp,4 OrnEF 2 '?nQ*?A (11 MS/SILTrt
Fllprp OuT TO *01451014N Innno*00 (9i A/Stt II
TntAg F~rCF Alnr f14' AS! 2 l1 Pnki. ?0 (1 fiS/SL frt!I
I4mp ~lJOTAL tflUPfINIINT OF TnTAt T'IICP x £PQP (1I S/SI VCt
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PASS1v0 FARTH PRFSSIJRFS FRO L.OAn CASF

NPPn x
El VAT~fnm Or TflP OF SOIl. 2 90l.0$42 (FT)
PRFSSIIRF AT TOP OF SOIL z A.* (L88SOFY)
SI EVATION AT PflTTnm nF TOT 2 411.00 (FYI
PRFSSIIRF AT sifiTflm OF TOT 2 -10P0(.7 (IRS/SQ.FT)
VIE VATON OF IOWFST POINT ON WALl z £Il)noo (FT)
PRFSSIIRF AT Lnw ST POINT ON WAtL 3-102n1.7 (1-93S,FT)
PASSIVE APTH FORCF -161L1.5 (LRS/SLICE)
PASSIVE EAPTH MflMFNT 3 A533.3 (FT-IRS/SLICF)

HFG~IN SFARCHIN. FOR AN FFFECTIVF BASF

r'pEfp PATH nFSrRIPYTnIN FOR LnAO CAST 2

w-noORnINATFS y-COOqnlNATFS HnROOSTATIC PPFSSORE

16.c;1P0(1 0.

SVI I O. A RS IOIN alifA lnlf IN /RCaKR bA CSE 2

3VA1.lT OF LNSE ( I F niINO 2 1l 1IN S/R CHFIT (L0*0 CASE 2)

VAI 11F OF AnmSI EOIIAJO v fl* n IN S/P rHFXRT (LnAf) CASE 2)

VAL 11F OF PHIS3 TIIINO m I. no IN S /R CHEFKRT LOA) CASE ?1

AT 1WASE.SnTI. INTFPFACFI
wFIGH'TFn AVFRArF COFTFTCITNT OF FRICTION x (1.27
WFIC.HTFR AVFPArF AOI4ESION a 400.0~f0 (LIIS/SO.FT)
FFFrtCTvF HASF WIOTH 2 q.os (FEET)
FTFFCIIvE LFNCTH ALnNr BASF SlnPE a IQ.09 (FFEET)
NnORmAL FORCF ArTINr ON RASE u 1S6?0'.ni (LRS/SLIC.E)
FRICTIONAL FflRCEF 2 3hoiQ.fll (LAS/SIICE)
FORE 011F TO Ar)HESION a 163?*.50 (CBSISLIC[)
TOTAL FjPrC At MNG RAST u 112AI 07 (L S/SL.ICE)
HORIZONTAL COmpnNFNT OF TOTAL FORCE a 11251.97 (LAS/SLICE)
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PASSIVE EARTH PRESSIIRFS FOR LOif) CAS1E 2

NPPn z
ELfVATION OF TOP OF SOIl a 50.082 (FYI.
PQtSSIIPE AT TOP OF SOIL x 0. tLBS/84.FTI
ELEVATION AT ROItn OF ?OF a AfltI (PTI
PRESSURE AT mnYTOm OF TOE a .tt% LRASS.FT)
EtEVATION OF lOWPST POINT ON WALI a O.000 (FYI
PREqSIuRE AT jnFl~ST POINT ON WALL u tAI0.5 (1-09/50.FT)
PASSIVE EARTH FO~rE a-ftI (LRS/SLICEI
PASSIVE FARTH MOMENT * 1137. (FT-I RS/SLICP1

CREEP PATH fFSCRIPTION FOR LOAf) CASE 2

x.CooRnTNATFS Y-CnnROINATF4 HYDROSTATIC PRESSURE
1 6. 1; 6P on n

161 l.uo 1187.5nl

16.7%.n 118ll I7.50l

16., Is3.00 I1S7.S50

%fl;flf 000 .gs

nV!RTiIUNphjt m4YORiiiIC rRAAOTFNT a 1 1.410104

SV41 IE OF NPpnflLrj FOIIN1 a I I N SIR CMFKTT (1, OAO CASE P

2VAI 'IF OF AmHSl ~Fnimn x Iaflf.flfff IN S/P rHFI(PT fI OAf) rASE

i- VALI OF PHITI FfhJl mim z *fl~nnlfl IN SIP rHFKRT N9 flAf CASE P

iVal oE OF AnHSai FOIIP~n a a* .N S/R C.HEKRT (LOAf) CASE 2

VALUEF OF AnHSS FMI * n. TN-SIR rHFKRT (LOAf) CASE 71

V At fF PHISO FMIN11 v n. IN SIR rHEXP? (LnO~f CASF 2)

)VAlu OF F PH ISS; FnItNn z 0'. IN SIR CHFIKRT (LOAf CASE ?I

AT 4ASP-SniI INTFPEACE!
*~EFHTEn AVEPAC,F COFEETCIENT OF FRICTION 2 n.27
wFETGHTEO AVFPArnE LOHESION 9 ann 00t (LOS/SO.Fy
EFFFCTIVE MASIF WIOTH 2 17.52 (FEET)

SFF FCIV I . F N6 TH A LONGn IA SE St OPF X 7.r2 (FEFET)
NJOIMAI FORCE ACTilr ON BASF v 1170.79 (LPS/SI ICf)
FPIC.TTVNAI FORCE 3S,1114P7 CLOS/SLICF)
FO~rE OIjF TO AnHESION 2 70nA.Ll4 (LAS3/SL ICE)I
TOTAL, FORCE ALnNr, RASE a 101*%(LAS/SLICE)
HORIZONTAl COmPnNFNT OF TOTAL FORCE a 10513.15 (LAS/SLICE)
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PAhqsiVF FARTH PolsSitRFS FnR Ltoo CASE P

FI.FVATInN OF TOP OF SOIL a %flnfOR? (FT)
PWFe.SIIRF AT TOn OF SOIL *0. (LRS/30.FTI
rI FVATIr)N AT mn0TOUm OF TnF 41.000flf (FTI
POESSIOF AT mnTTE'm OF 107 a 2f115.0 (LRS/90.FT)
(IivATTON nr InwFST POINT ON WALL a 41.0ofl (FT)
PWlFSSIIPF AT LnwfiT P0Tw? ON WAtL a -2015.4 (LAS/50,FTI
PASSIVF FA0TH 700FF a -7115.5 (LAS/.L ICF)
PASSTVF FAOTI4 WmnFNT 2 11A4f6. (FT.LRS/SLICF)

CPFFP PATH nFSCPTPTTIN FOR IlAn CAIF 2

v-tO'100INATFS Y-rnnpOYNATFS HynPnsTATIC PRFSSIIOF

1h.7sal~noI I A7. SO

to j. fmI 1A7.%0O

FHFNIT to.nrSP 2

vAI iiF OF AnHq3 FniINn a an.nO N .1 5/0 R tOnCS

3VALIIF OF HSI FOimNO a 1;.Ono IN SIR wXR'AnCAE2

vil. 'IF OF PHISJ FOINn s 0. IN SIR rFXFRT (L 0*0 CASE ?I

VALIIF OF PHISS, F0IINn a A9 IN SIR/P RTUin AFP

AT RASE.SnfI YNTF9JFACFI
I.FTrlHTFn AVFPArF rOFFFtTIFNT OF FOICTION fl7
WFTrHTFM AVFPAnF AnO*S!ON 40 -0.00 ([9S/SQ.FTl
FFFFCTIVF RASE WInTI4 17.?? (FFE7)
F F FF CTIv E L F N GTH A iOnNG RA SF I tnP F 2 17.?7 (FEETI)
NnPMA( r00FF ArTTNG ON 14ASF * I?QQI.97 (LAS/SL.ICEI
FOICTYONAL FOOrF 3aml,lm (LRS/SLTCE)
FOOFF MfIF In AOH7ESTnN 69~,06.1 (LAS/St ICE)
TOTAL FORCF ALnNGr AIASF a 103117.49 CL8%/SLICE)
H(1PTlOPITAL CnWPnNFNT OF TOT41 FORCF 103147'.49 LRS/SLICE)
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PASSPvF FARYM PRFSSIIRFS FOP tml~n rAsr

NPI~O a
FIr vA~TN OF Top OF Sn!, x c;0 . nA? (FT)

PwFq, iipf AT TOp OF Snll 2 (tRS/qO.FY1
Fl FVATON AT sH0TTnm OF TOPr a (f.l~l rTl
'iFSSIIF AT AOTTnA OF TnF a * ~ . tRS.T

FI fATflN OF I OiwFST POINT ON WAI 1 0J5.AAo ~F I
PQFq-SIRF AT LnkF%.y POINT ON WALL a -fliA* (t1RS/4kn.FT)

PA-CTVF EAR~TH FnRCF 9 (L~q/lLtCFI

Pa%%TvF EARTH h4OHFNT a ~lO (FT.IfM/SLIEF I

FFrTrvF I4ASF FjIoNn

QF l LTANT 15 ntiTSTO IMF KFPN ON THF TOF q!lnF

FFFFrI TV HASF 1 I I. )I t I ),
CnnpA)tNATFS OF 7F Pn PPE..SSIIRP ON THF R~ASE I

X7 z Q.0?l ANn V? U30

rFFP PATH nFSrQrFTno FOR LmAO CASF P

x.COOIJOTNATFS Y-rnoRnTNATFS mynpROTATTE PPESSIIRF

I h 7c; a?.nn

167r 1.AO IIA7.9a
Q.M 1.0nI t AT.50

flVFwTiPPNNC, mnYRAIII TC rhOITFNT z 0.494,;

VAII"F OF N'PPO)(Lf) FOiINO z I N S/R rHFKrT (LoAn CASE P)

iVAt 'IF OF AOHMii FMINI) z Unnonnnlf TN S/R rHFKRT (jgOAn CASE P

iVAl 'IF OF 01T415 FOII~rn s I S .60 TN S/R CHFKRT (LOAn CASE p)

VAt IlF OF £01451 FoimnO a 0'. IN SIR CHEKPT (LOAf) CASF 21

VAtIIF OF A0HS11 FnIINn a n. TN S/R rHFKR1' (LnAf CASE ?)

VA Iff (IF PHrS.M FOiIAJO x 6. 1N S/R rHFKPT (I nAD rASF ?I

VAI IIF OF PH I SS FuNir 2 I I N SIR rmEKAT (LOInAD CASE P I
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AT A A -;F Rn I ANIAPrrf
WFTrGNYrn AVHwArG rnFrrirt Nt fr FrllnIfN a

-Fvrwrn AvFp~r.F AflN~fsyN It ti Iff. nn ( fl%/%()*FT I
Fr;FrTfvF AAF W.ITHN 3 l7*?7 (AFPZ1)
~F rpry TvF LF NrTl At ntr. RAAqf .qI nPF a 17.77 ( F FT I

NfilMAi Fn~FlA ArTjNr flN qA-SV a l?Q'9.9P rLM3/%ujrF)
rp!rTlnNAI VFl~rU a Xi.IJ l( RiS/Si rT
FnarT nAU TO An'4%SInt a uhp (1 MS/SIL Irt i
TInTAL TnlarF Ai rAf. RAA5( 1 MA7.*O (I AIM5 !rf I
14 ljI7NvAt rnpmarNT Or TATAL FnQrT a (IA7A ALS/ll rf1

PASSIVV TATwy I'QPS c P "inU rI rAI o

r I F AITN OFTOhpP OF~f -;nT
PPfSSP AT TOiP riF -tfl 0.1 oto ri R ~T I

TLIIVATTn%* At ArivTp" OFP TA. 11t.nnn rTl
PQT SIiRt' AT 1RATIA A O Ar ?O -?nip.. (I N45/9iJ.S i

F I I.VATInpi fir I "wI T Pnlt AN oAl I 1 iI.11iii (F VTI

PT FsqlIPF AT I riqrsI ariy , t NAI A . ? (I P55~?
pASStvF ADI p rimanr .7?CSt~l (I ImS/SlIr TI'
PASIvT TALT.4 ''n-FjT1 1?'.*- A%5 lr~a~~ r I

ASTANrF FUA- TH( TOF TO THF RU4lIfl TANY 3 *7 I FT)
VFPT~rAL FO~RC rlIIT TO IIPI IFT PRFSqiiRF AN 14ASF * -?csn0%.%Q (Lms/sLit)
wnAIIAtjTaI Fnr mor TA t4vripfrisTAIr PiQvSs.I'R-S A99?.76 (LAIS/SLIrE)
M~riuNT AlIF TA iJp, ITT ANn mYA0ASTAT~r PRUSIIP[S a .OlriAS?.91 (FT-LAS/RLICE)

VHF fqTSUI T&IT PATfO U f.?jfj, Arn ILCIAn rA%F
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QF'Ij WA MPI f V;). tL M A rA SF P PL IIS f. 2 F A RYHlU A F
141"1740P ON Q/t7/IO

U NA(IN AtIniNG rnMPlTT~nN

FII-At FArO0 OF SAFFYY Ar.ATNST ITnTNr t .13. FflP IflAnl tASE
AT Al I OWARI F %TWFNtrTm MFTI4On

(* IC/FS4,Pr' TANPHT .TAIJPHT/rF

5,14 O rTIoN OF kflTO NTAI a *F 1764M. ' 7Q?.7E (II.R5/SITC

,Ftpl nFPFST I TI4 rOFlt'aTP5 lI flui4 THF NflR5L TCF I

F a~T III. A4 qFAIOPnfAr, APtITTVTH NFIPITATIONSn

VAI 1I OF A6PI FS V?. IN t n ~ l~rAlf rANS ?/ tNVKRT n.?lA FAS ARPf

Fl NA ',$T TO Inl FFFT RFI Ow LnwFST POINT ON R&SF

&IlI rl*Amlf "PRAQVNI PPSSPrFS wTlIL NOT RF romPAI4Fl
Tn V-.p £tTlP& PFAUVNr. PcF"F ! Mgr NCAlISt THF Al LnNARIF w~IFQF NOT nlFFTNFli.

FA n? I F R A ss rnntnI N ATp F u R A? To To1 fili~ IMF A~qf 1 IITF vAIliiP OF,TNF ArT?.La 1FaRTNI. PQFrSSilDF 1104.01~~ ([taS/Sfl.FT)

lila TiNF ofl1 5 rfinuO INAf F Wt 1h.1c va AI4.I', TmF AR~qni tTF VAtIII nFg
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RF I IN F XA MPI VPY7 L An (A SF 2 PL toS ft.2 F APTHQU AKE
140914qa AN 'S/17/111

0 R~rTN rCOST ANAl YST5

sr~ ~ LAYFA .OM . NI COS .T.AL'COST'
(rIi.FT/t JTI COOLLARS/CliIFT) (DnLLARSL JT'

3 A .A

VOOST O n.1m F M4ACXFIIL MATERIAL.

SOL AY'S vnLIIMF U(NIT COST TOTAL COST
(Cf).FT/t-.FT) (nnLtARS/CU.FTI (TOLLARS/L.FT)

FILTFR ZONF n~ . 0.
7 A. A* 0.

(Cll.FT/L .FT) tOnhLARS/ClJ.FT) (nnLLARS/L .FT)
4nM (A3m I.0 oo 10.3A

R ASE 111.44 1 .0 1) 1 .44
XA . 1.00 0

TOTAl rnNrRFTF V0l 'IMF U NI.A? (Cot FT / IF). FO'R LOA CASE P

m FfcIN AOII CONTpOL rAirtLtATInNS FOR LnAfl CASE 2

Imo, rOmPIITFn CrFFP RATIO FOR A TIP FI'EV. OF £13.00 IS 2.16SO

FNTFRTN. S/R Lmlll IARAY
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RFPIIN fWAAMPIf V;)d, LOAn CASE p ptO n5 .? FAPTHn(UAKf

liJUJQIIJOON cIITIRAn

nrl-Tj n&TA rwFrK FOR ArTTvF rAPTI4 PPSIF rnPI'TATVON

3, VAlUEI (IF nSiH'r) FflhNO s 0. IN S/R rH.FKRT (I-OAD CASE 2)

VA I OF OF wDSP(Lr) FOND m . IN S/R CHFIKRT (LOAD) CASE ?

valOE OF HSI(1C,) FOUIND m 00*0000 IN S/R CHFKRT (LOAD CASE 2)

VALOF OF FSS FOND z l.finonnn IN SIR CI4FKRT (LOAD CASE ?I

"VALUEF OF FXWJ FOUIND z ?.000000 IN SIR rHFKRT (LOAD CASE 2)

"VAI IF OF WSSSH FOUIND lon.0000 IN SIR CHEART (LOAD CASE ?)

VALUE OF nTSc~w FOUNDO a IT. I N SIR CHFKRT ( .n ADr C ASE P)

SVAI lIE OF rAMASI ti r) EFlNDm s I ;)c;f.lnnl IN S/R CHFKRT (LOnADr CASF P)

iVALUEf OF rO~ (lv)IC FOUND c 40111.100nI IN SIR CHEKRT (LOAD CASE 2)

V $1,IFE OF PHT I LCr FOUIND z Ic;. 000on0 I N S/R CNEKRT (LOnAD CASF 2)

'VAt 'IF OIF DEL TAI (I C) FnOND s 0. IN SIR rmFKPiT Q OAD CASE 2

VAL OF OF RAH(LC) FOuIND a 0.?000000 I N SIR CHFKRT (LOAD CASE 2

> VAL IIF OF IL wHfLC)i FntiND x Ap. (0(1(1( IN S/R rNFKRT (LOAD CASE P)

FNTFRINf. S/R CLASSIC FR04 mOOULE SA-SP

rOilinOnRS rUFFFTCTEN'TS OF ACTTV EARTH PPFSSUPES3 FnpsE

... .. .. . .. .......

COnprvTola TFS AND ST A TIC AC TI VF SILf PPRESSIIES
s o F Aw ISoyg A YF Q

rflnRDnlA I ATIVF ACTIVE
AT .IALI (FT) PBOE SSIIR1F COFEE

v v (PSFr)
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SyT TTr ACTTVF SOTi. F (IRCF j

v -r onir, sflTL FnRrr fIN/Fl)
(FT) HflRT?n~jTAL VERTICAL
,;n On A
'Jaq n

11 *A #4.n.

r ntipn T AT A N1 F AP TH III A XF A C T V F S nTII PPrSSiIRFS
FOR F ACm Sfl LAYFP

v r f)n r) P F S 5 1 PF rOEFF.
( FT ) ( P',F I

H4f T 7nN T L Ar TI VF F ART H PQF 5.IIWF S F n LO)AI) C ASF 2
F nP r L A ss Yc( r ni iOmA) A NAIYST 1 T1N SP F ACE flF S TF M

Ou]TPtT OF APPAYS, HS,5 FWS. ANn YVCS TN mnnlLF qP FnP CL ASSIC ANAL YSIS.

FIFVATTnN TNCPR'FNTAL wnPrONTAL tNrPEMFNTAI HnOTZO)NTAL
STATIC FOPCF EARTNOIIlAkF FRn~CF

r FT) (I R,/FTI eLAS/FT)

alh.Ann M. 16r

aa.J7SA n. .sn

FruP T14F AnOVF [na rA ASF THF~ PFSuLTA!FPs P

OFItitTAPT H'nRTyru~TAt S9tATyr ArlvF FflNf n.* IS/~r F T
ArTlkr AT FL-FVATTnN n.

RFqI)ITA'T HORI?nNTAL ArTyVF FOptF (IN FXCFS9 OF STATIC)
ntir 0n FAIJINO]I'kIF 171.1l; 1 fkS/wnOP7 FT
arTTNr. AT PIFVATTON IIA.*7-

FYIT fnl F F A

0 UPO&TF Flk F PRF T

rn&'to~-f FNT;pFA!
WuIN wA
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OFWI IN f KAMPI F vp, L nDAn CAE 91 PLUS A.2 EAR THOIIAKf
Ijnmfn2j,7 N 9/IiI/fl

UF nI P mOnlLF WA

vaI.''F or Rw FniIND z ps;.ooono IN S/R CMFKPT (LOAD CASE 2)

VAI lif (IF R S FOUiND a 0'. 1 N S/R CHFKPT (LOAD CASE P )

VALUEF OF R T FI FOUiND a 43.0O000 T N S/R Cr4FKPT (LO An CASE 7

3- VALUII OF R AISE P FOUlND a (I IN S/R CMEKRT (LnAD CASE 21

SVAIt'PF OF FTS FOUIND a bS.floooO IN SIR CHFIMRT (LOAD CASE 27

V A . 1IF (IF TSR F rt NDn a 0. I N S/R r HE i(T (LO0AD) CASE P I

V VA LI O EF w S TPI FOUIND x o. 1N S/R rmFKPT rIfn0A D CASE ?7

3VALuEF OF TWI FfliINn x 0. IN S/R rHFu(RT (LOAD CASE ?)

vAI V F OIF TSP FmuND a ?a.foflflf I N S/R C 14F K T (I nAn CASE P7

SVI " F or Ft 6FG FunDm a A IN S/R CHFIT (LOID CASE 21

VAI II OF O)KFY FniuND v n. TN S/R CHFKPT (I DAD CASF ?11

VAI ''F llF wSnP ronDli x n.sQpsqp,h IN S/P ri 4FKPT (LOAD CASE ?)

Sl PF OF TOP OF HFFI SLAP c C7*fl H I I V (I1111.011 FVFL I

CnnPnINATF7, OF CORiFS OF WALL. CrpoSSFCTInN

x-rflnPnINATES APE # TnwAPn NEEL F~flM RASIr wnRKTNr POINT (AMP)

Y-rnnPDTNATES A14F ELEVATIONS

P. yy DESCRIPTION OF POINT
..... .... .................................................

I n. 69.nnnn RASIC wORxtNl POINT 2 TOE-SIDE OF STEM TOP

n. 4zuu*RtiR P117TOm OF TOE-SIDE FACE OF STEM (AT T91)
Q UA'vS AFTWFFN TSI AND T82. ON TOP FACE OF TOE

uj .pp~iui aeJSoflO TOP OF TOEHT u AT OulTFR END OF TW2

; A ~ps no lnnn TOE END OF RASE a AT RTFI

in Ih.7
500

n 113*000 HEEL END) OF BASE

1 I 16.7100f *a~cfl0 TOP OF HFFLTP z TOP OF OUTER ENI) OF HEEL

13 7 *rcflflf b6,.nnnn AITOM OF HEEL-SIDE TOP PANEt OF STEM

ITi I*D0 .Oo 6.n~*on TOP OF HFFL-SIDE FACE OF STEM

IS ~,?Sffl £1.onom ROTTOm or CuITOFF WALL uINDER xEy

WITH R4ASF PADIIS ("IlAr n FOR PFCTAN.iILAR) 3 0. FEET.
TruFE NO OF RASE uNMIT wjr 1*AM11 FT. ANn
HEEL E*NO OF HARE u1NIT WITH *00010 FT.

(pasir wrOxKinf POINT IS 1'.n FT. wIDE).

wAlI I DATA LTSTS1

TI TS IwP STR HEPI W

WI AR pw AS PARER fLISTxWLRR)
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wi 1aH NFFLTP HFFLW 14FrLTI
IA.fflnft 1U.pshof 21.OMOO0

WIAK '(Ft A( flKPFY .WKFV S~KTF

1a3 TS??Ts TSA H S 7PH MST14

RS3APR

WI AT ATFI TnFm~T YS2 TW S1

41,0nnf IA~flflflf PLJ3lfll0n 0*lfflosooo

... TMINA THINS

.A.lP3'j0n~F It -fl.1IfinAnfF 31

LOnWFST rr1NrRFTF z 4.410 FT., AT HFFL FNfl OF PASF
crimPAPFf) WITH TIIF PPEVTniiS IOW OF aS.nflnnno FT.

3y-rnlfRfTNATFS OF RASF St AR S11PFArF POINTS nPPOSTTF CnPNFPS
RFLflw 3 RFLOw P ARnvF h, AELOW t2
a1lflflO u1lflflfl fla''o 5All f3.00lfon

3- TARI F OF qTFF1 VAI 'IFS IN StFm. Sri. IN. / FT.
M FLFV. AATIRTfm) ASTISHtM.11 ASTISH(M.2) ASYLANtM.11

I .nfn n.310(1 n1*tiOO .fl,123L1F 31 .0.IPSOF 31
han AII*R 010f 0 ISIJOR -n.1?14r 31 -fl.1?3'F It

I 'A3.nn fl*310f 0*iauR0 nf.IP34E I1 *0.lP34F 31

is hp1*A(1 '.11nn (1.4J'Jflfl .17l3OF 31 *fl.1?30F 31
1A 61 nn 0*1n l f.IJ'nfllo *0.l?3LJF 31 -n.IP3'JF 31
#I SQ~nn n.31nn (1'IlJOfl -.l?3IJF 31 -fl.1?18E 31
A qQ*AA l.31100 IALJdoO *l.1?301 31 -l.1P3J 11

0 S7.An n.li00 0*.4I00 *fl.1eIF 31 -0.l?31]F 31
In ~ S. On 0. Itn f.01100 -n . t311F 31 -0 .1P0 3lr
I 15,.00n 0.'1u on I nn0 -n .1P3i 31 *0 .I 710 31
1 ? 5L1.A0 0. Mann I 1. nn0 -0 .1P3F 31 -0.1?3L1F 31
13As 5. nnn 0.u0 1.00Inn -.. I 23MF 31 -M.I P1aF 3 1
IIJ S? .On A. n uAI 1 nno -0 .17 ;F 31 -0 .I14F0 3I
I C ,I.n m~~ f. sall P.00 *-n.1I2314F 31 -0 .173E 31
I i 1 n'. n A nUIJOO 2.000 -A.1P3'iE 31 -A .1I?3LJF 31
1 7 110 . An . Oifl n ;).0no0 -0 . I 34FA 3I -n.1P3Ll 31
I A IJA*Of n . aarn 2.0non -0l.1234F 31 -M . I aF 31
I') 117.0o n.uJ'JO p.n00 -fl.1?3'J 31 -O.IP3L*F 31
?nq.n 'Jb.0 0*~in p. 0fl0 -n . I 3E 31 -0 .1I23F 31
p1 I q- .An 0 . allAn P.OAO n *IQE~f 31 -11 .IP30F 31
P? 411.0(1 nl. na nm ?.non -0 . I 34F 3 1 -A . I 71F I31

TARIF nr ITFFf VAI UFS IN IIASF, Sr). IN, / FT.
r01ST. ASTIt"T(M,I) ASTIRT(M,71 ASTLRHM(M,I) ASTLRM(M,?) ASTLRR(m.3)

M. n.aann *f.13U 31 noo -0.1lP3aE 31 -0. IP3LJ it
I nn0 n.unnnf -n 0.I1?34tE 311 non0 -0. 1?14F It .0.123/iF 11

i P.nn fl.auu0 -n.1734F I1 I1not) -0 .1I714F 31 -nl. 1230F I1
/j 3*fl0 n*IJIIO -0 . I PF I31 Ann0 -. l.1230F 31 -nl. t23Ll It
% ti*Oo 0*11100 -. 13? 31 1.000 i i n -0.1 . 31 -0*l ItFA31

h N*fl0 n~nunf -m .2I0p 3O 1 P . A0o -o .2I?. 31F I .123inF 31
7 h.on 0.4un0( n f. I P ;1F I31 ?.000 -A.12301 31 -0 .I ?3JE I3I

A A7*O ann -AV1 . I 23F 31 2.0 . on -A. I 34F 31 -0.1214JE 31
to Aon lion n .I pIF I3 p.o00 -0.1230?. 31 -nl.IP1210 11
ItI A Qon 0.00 -n .I1?134F I 1 .000a -n . I 3JF 31 -n0.1I230E 31I
I )I 1 00 I 1. 200 A0131 1 A.'J1100 *0 . I 3F 31 -n0.2I?. A3I
I? AIIOn I.2Pln -n . I2A0?. 31 A. aJOn-O ..1)3 4 F 31 -0173 4F I3I
I 12*A I .m I.fpl0 - ..123/4F A31 fl0 4 -0 .1I2P IM 31 .01P3?F 31
i'S 13.00 I.0 pnn .Ip UF A31 .Munn -n0.1230F I I0123.,? A I
tI S Pnn0 I.0 -fl1OF A31 0. 01'n -n . I31?O I I013E3
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I 1 I?.An 0.6nonlt ..l231i 11 fl.aann - 17111'J It A *f4?IQF if

I o IA~n hon -4)f~f *. ~JF I'A fl4ai'Jl *.I ;AQF 31 -0 I?341' 11
?nl I9*fnA lhnn -A. *lI~a PAF A . qunn' -n. I; tf if .A f1d I'A

1 00. A(,l A*.hlflf -(n.13LIF 1. 1 n~nanm -. 17JOEI~ 1A -0 .12 ;4F It1
;)7P ?. An fAflsfl -Al. I ?IF A In.i a on -nl. I jF j I -n. Ip3aF AI
?I ;), n r~*h,~fli -fi.123F.A~ I A 0.Iiafif -nl.I lilf 31 -0 .l~a I 1 1
?iJ ?IA n~nn -. I ?3'J ;IA f. a4Aif -n. jilf NJ1 -A .VI ?A~f1,
?;. ?, )4fl.n A -n. I P 11F A A. ala n n -n.I ;Q 31 -0. fI14E I'A
)h pt .nn n..,nnn- -ni. IIljF Ai I A.'liflfi .i.'1F I'A .I l?311E I I

........ PRFSSIIPF I)ATA VFRTF!ChTTlN FnR LOAfl CASF 2------------

I'm TflP rAgI.lILATFfl Inl AF 6?n

FflR IflAf rAjF ?

ST&RI F fir s4(1~17nIT&j ITT sHynpnf PPSSiJPFS FOIR LC. a
I FLFV. F14 (I(C,!I FT(I r II Y

Ih?.ff fin 0.
'61 nnf (,P .% W51A

0, Af~ff . A A I ).A aq~97

t; 5r1 Fk.nA ?, 70.h7
h 57. on l'AP.5 79.ol

A C5*fif ui375 01,1)q

In 53A.00 qhP.s 106.n
jj I r .n 6?PS. A 111 .7

1 r 1. On AR7 r, 11 I. P
I I s~n .n o'sis. 122.4)

is ah~on A~I. .

IA uJ5.(1fl shA .A 0.
10 a Q .An r,%I .2

~0 UI~lfi 51.A 0

2, A'AI nFi VFPTICAI ULIFT P1RP~sii0fS FflR LC *2
I fITST. Y-rnnon.l rV(Ic.TI
I A.* .P',n hi

P ?flf -A.?Sfi -71S.7
Ia O 3*i S.Psn 74.

1; u.An -a.pc~n -777.ci
6 q*flf A~*p'n -AO$*11

A 7*nn .1 .?50 -A70.2

n 0AM -0.?500 -901.1

I? lnn 0.700 Qq~f

It 1It.nn 1P7gi - M r

1 1113d.00 1I7cm A
1t, I r,.An '7%f 1 .17.

17 I#,.nn 7.7,f .-haN.
lk 17.00 N*7%0n -117q.

1 1 INfln Q.7%0 -I1Nfl*

;P? ;o1I.0 A IP.7 -1101JA.
PA 7P.In 13.7%, -I1NAi.

pa 211.q0 14.75 -ItAh.
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Thug F #IF vFPTTrA1 EARTH wFT(GHT 4 SURCHARGE PRESSIJRFS FOR LCu2
I flqTj X-COORn. VfIC.IT

FIVFR TnF I

p l.nn *7 .pnI i .r

a 3.nn .psf A331.3
4.0 'JOV -a*Ptn 33n.*7
;.n -I*.?rso 32A.1

7 h.On -? .?)q 1?5 .1
p 7.0n -1 .?;fl?).

in A.fln .0n ?c;A 3?fl

It Q~or n*.7sn3-)

I A i .n P*7-lg 3?7.E.

1 , fi. rnn . n* 3pt)CT

il~ g 7n g %n11.

Pu IfI 10 -t n N I PI(t n7 h .O 79a ItS 1g . 3

? ? (I Af SI IF .7, S--F R f4f
flT '7 n 1PA I A 3A . C;

14 ?' I4P toP 13 Ts, Il .( T
P!, HPV TA on Iv -J .u 7Sl. 31 .. 3

?A P1 .~ onu I % 7c; Ii

3 g 611 F A vRTTC FAI PQM671 AT~IAFPFSSIIPFS FOR Lug ha~ 2NNfhgF
hA nyT. wpn rpn INUfFn IN ,Th A F O

n YTTp Tr

3, RfPT PF I VS(1S -0 In n C S I

I KR F m I S S I0 TI n1 1T n o . -)HF

FVR 4PV TAF - TF .IMF - At .- n -.E Al

FV P A V IF - . 1 -'F 3



1A~t F OF FARTH PRF%911PF VALI'FS riy IsI ACPI It Acpsi FOR iDAn CASE 2
-- miITPIT nF mniOOIF SA -- -- - --- - - -- --- PIJT OF M40011t. SP

ON vfRTICAl PLAMF AT FNn OF HME -- OIN HEEL-SIDEf FACE OF STItm

inr FLFV. YN STATIC N Fn. F4 FIFV.YVS STATIC MS [a. Fm;"
FFFT I A/SI ICE IA/SjIrFC FEET I A/SI ICF LA/SIICF

clo'noo 67.331
~ 0. . 0.aq,nnn 0 116.0

'A0 .0. 47.000 0, h~~

1;~( 0. fl 06.nn0 3l 5.zs6

7 () .* (I0. 10.750 n 0*S

....... m- -- EMJO OF PRESStIRF IATA VERIFICATION --- ----

VAIIIF OiF rAMAC FOINI) a Ifl.noonl IN SIR rHFKAT (LOAD CASF ?I

vAtti OF raAW FOUiND g 6P.So000 IN SIR rmFXPT (LOAD rASE ?)

V A L IOFn F PC ON FON nif m In0*00fl TN S/P CHFXRT (LOAD rASF 7)

VALUi OF F STI FOiINn n'.7QnooAE OA I N SIR rHEKRT (L oAn rASE 2)

VAIUI F Pr ATTON FnIuNn Q*IqnoOV IN.S/P rtlupKRT fLOAD CASE 7)

"VAI lE OIF PATIDF rnuN0 z n ic~pnnnn IN ;/p rHFKRT (lOADn rASE Pi

" VA~iIF OF FTI' FOUiND a n000 IN SIf CNEKRT (LOAn CASE P

VAL UE OF IFOPs FOUIND) a 0%.so IN SIR CNEI(IT (LOAD CASE 21

>VAI OF OF rnvNs FOND z 3.900on0 TN SIR fWFKRT (L OAD CASE 21

" VALUIF OF rovTsM Fn~lND a p3.no0(1 IN S/If rWFKRT (I DAD CASE F

VAI 'IF OFrnCVTA FnOND a 1.900000 IN S/A CHFKPT (LOAD CA-it ?)

VALUE OF COVsp FOiwnO 2 0*500000 TN SIf CMFKR? (LOAD CASE p1

,VALuEF OF APAkk Fnj'ND m ;p.. li000 IN S/A rNFKRT (I.OAO CASE 2)

COmnTNEn PASSIVE PRESSUREF VALIUE OF -204A.P34 UjSED FOR LOAD CASE 2
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REIQIIN FWA'4P1 Ev?, LflAO CASE 2 PLUiS Q.? FARIHOIJAKE
141Sfl2GP ON 9/17/8ft

6I PFF.TN STRISS ANALYSIS

3, !tpi.ANATTON OF "OuITPUIT FROM iTPOIrTUPAL ANALYSIS SIIAOiITINFS- (FT. L8 SLTCF)

Tan, lAy, TAW, TAF. IAH, TAF, ft rPPA AQF AXTAL FORCES
TVn, Ivy. TVW. TYF, TVH, TVE, WATFRVo EWTV, Xt CPPV ARE $HEAR$
Tmn, TMV. TMW, TmF. T"N, THE, WATERPM, FWTM, Kt CPPM ARE MOMENTS

van, tVn, it T-O APE nilE TO THE F111l WFIuHT OF CONCRETE
?AV, TVV. It TMV ARE flU: TO VERTICAL SIJRCHAPr;ES LF
Ta., Tvw, it T-w APE flUE TO WINO
TAE, TVF, Rt TMF APE MFlu TO ARTNOfIAKF EFFECTS
TAN, tVH, It 7-4 ARE MflU TO H(I17nNTbL fARTH * SURCHARCFrS

TAFTVF K TF AF MI tnHr1PI7nNTAI SEEFPArf E LF
WAYFPV Kt WATFRM ARE OUTf TO THF WFICHT OF WATFR OVER RASE
FWTV ft FWTM ARF MIT TO THE wEiC.NT OF EARTH OVER RASF EXCIIIOIfNG PORE WATER
rPPA, rPPV, Kt CPPM ARE TnTAL PASSIVE PRESSURE. IF NnN.?EPn

(IF rPPA, FTC., ARE 7FPn TH4EN THEF PASSIVE PPESSIIRV

FFIFCTS APF INtl iinFn WITH THF LOAnS CAUSING THEM.)
A (I 14FAPING. PNEASIFS CAl tuit ATtO IN mnntil F FA ARE TEmPnRARTI Y INIi UOFn
IN" TAV. TVV, Awnl TWV, SIGN rnNVFNTION IS SHOWN IN MnniILE WA OUTPU1T.

RFRIIN fWAMPIE V2, LOAn CASE P PLU1S n.,2 FARTHnUAKE
j18,51:1j ON ')/17Jf

n FGIN STEM nTRESS ANAl YSTS
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PF WIIN PXAmI f V.', i flAn rASF P PLIiS o.*? F APIHOiiAxf

9A FrIN slarss ANiAL YsTs

SFNPLANATION AF "'lIIIPIJ FPnfm STPI~rTiIA1 ANALYSTS SIJHpniITINES" (FT, 01 SLUrE)

TAI). TAy, TAW, TAF, TAN. TAP, K CPPA ARE AXIAL FOPCFS
IVO,. TVy, TVW, IVF, TVH, TVP, WATPRV, FWIV, ft CPPV APP SHEARS
Tmfl, ImV. Tmw. TMF, 1MH, IMF, WATFRM, FWIM, ft CPPM APP MOMENTS

TAn, IVn, Kt IMO APF niE10F InMP Fleet WFTIHT OP CONCRPF
TAV, IVV, It TMV ARE MIE In VEPATIrAI S11RCHARGES
TAw. TVw, &t TMW APF Mhiff Tn w1 n
TAP, IVF, it IMP AQP nil In EAPTHnIiAi(F FFFFCIS
IAN4, TVH. %t TmH ARE fliiF Tn HnPIZnNTAL EARTH + SIOPCHARfPS
TAP , TVF, P. IMF APP WIlE TO HoRp7nNIAL SFFPAGE + UJPL IFT
WAIPPV Kt oATFR PP FliPF In IMP WFIGHT nF WATER nvER RASP
FwIV ft F WT A PPF fuE 1 THEI WEIGHT nFl EARTH OVER RASP FXCLiifING POPF WATFR
rPP&, rPPv, &t rPpm .APE IfTAt PASRIVE PPPSSIiPF, IF NnN.ZFPO

(FP CPPA. FI(*, APP ?FpP THEN IMP PASSIVE PRESSIIP
FFFFrTS APE INfLiiflE WITH THE LnAO)S CAUSINr THEM .1

ALL RPARTNC. PPFSqIIRFPS rALrim AIPO TN imOnitLf PA APP IPUPORARIjY INCLIJOPI)
IN TAV, TVV, ANn ImY, SIGN CnNVENTIN IS SHOWN IN wODULE WA OlIPtUT.
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RFRI9N FXAMPE V2, tOif) CASF 2 PU.IS 0.2 EARTHOUAKE
f1l:S?tl'A ON 9/17/RA

4 fr.IN STEm STRESS ANAI YlsjS

S'4AW AT A nT-ISANC D AnAVP THF ARS--

3- MITRPT11 EnOm STRLICTIIRAI ANAL YSTS SliP AliTTNES.
-- OIAf) rASE P--

TAn(I C). Tvn(I ), TmntLr) a S?276.l1A 0. O7*s
!AVIr) , TVV (I r , TMVfLC) z 0* n.
TAWfI r), V W (tC I, TMW Mr) 2 1. 0.
I AFI IC I, VF (LCf)I. Tmt4LC1) -A.: 7471~.114 17 131'.Ab
TAwLi r), TVH(tr), TMHrl C) a A, n. 0.
SAF rt r) , TVF(i r), TMFr(I C) m h8A~.0l2L 3404fl.l1

wATFRVrl C), WATFPM(I C) a n. n.
IwTv(LL), FwT)A(I r.) x 0. 0.
CPPArC. cppv(Itr., CppmftLC 0. .1439.71ci -1914.300

-- ..r-,.p,",;-- SECTTIN PpPROPRTYP AT ELEVATInN 4hq ------
MOM n rM.FC OVERALL FFF.CTIVF PFINFnPrIN, TENSION
STLGN WiTOTW. IN. OFOTH IN. nFPTH, TN. APFA, SO~ IN FACE L9 J

+ iPA nn P.71 C 2. ? I ?.On HE FL
* 1'o.Af ?A.71 29;.?l An.44I TOE

S54W L AN&I Y5S' AT FLEVATION Lah*'.% I V FROn TOP PLISHEL) TnwaRO) TnFl
L n AL M v o, rrP +) I INTT SHFAR AtL OAPLF III A -lR7 1
r a SF I A / q.I ICE LA / SI ICE LAt-FT/SLICF STRESS PST LINYT STPESS P~nvISInN

P 7171 .11 C?76.1 ;Iql Pt*367 60.19173 1.7.4.59

mnmEP.? AT TwF AASF..

riIIPIT FRV'm SYLALICTIPPAL ANAL Y S S Si m nifLI NE S --
-- 1An CASE ?--

T A r) ri, TVOCfl r, Tmnrl rIa nQ)7 0. 1379.160
I AV ( C), TVV(Lr),. TmvL'i C) c . n. A
yAwri f), Tvw.rl C, TMwd(LC) 2 n. 0. n
TAF nriC, TVFfgCr). IME (IC r I xRAQ - .Ph -h

IAN(LCI . TvVIL), tmHrl C) = A. A,.
TAF 1f) , YVFLIC)l, TvAF (IC) n, 7hAS*TA7 LQ?71.R?
wAIERv(L C, NATFPwri n). A 0.
FwV~lL). Fw.!MrIr)xn..
Ci'IA(lt). rs~~ CP'rr) , cpL'm(lC A. -19A,I1? -99

----------SECTION PPOPERTIFS A! ELEVATION L44.RL)------------------
mLLH* rOmv. PACE OVERALL EFFCyTVE PAEYNFnRCIN TFNSToN
SrN W~ri!4, TI. nFPTH IM. MFPTH, TN. AREA, SQ IN FACE K J

*?n lAAa P6.aJA ?.On HEEL 0.?P7 o.qoa
- ?.lA ?Q.qa 6.l 0.44A TOE 0.107 n.q51

F1 EXPIRE ANAl YSIS AT FlEVATION i4u.AA (+ M a TENSION AT HEEL)
LOAf) N (CCOmP=) m Fr FS
r.ASE, LA / SLICF LR-FTIStlCE PST PST

P 0,04n. 6k I n 1 79* so I Is
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RFItIN FXkv4P1 -F VP, LflAt CASE P PLUS (1.2 FAATNHtJAKE
i'*,53loS AN Q/I?/ft

M FGTNJ TnF STRFSS ANAL.YStS

SHFuAIP AT 0, MISTANCE n FROM THE STP'M-.

-sFt~ylnNP npfpTlrs AT! % Fft .)*t31 FNt 6.i) IFET -~~ -N -F -O)mnm.M rflau* ACF flvERALL FFFFrTTVF PFTNFORCIN. TPNSTnN
Slr.N wynTm, IN. rFI'TH IN. T)EPTH, IN. APFA, Sn IN FArF K .

lP*Ao P1.4iA 17.9h 0.0a TOP
?I*A P.0h I h g, n.A RYTI

SHFAIR ANAI Y5TIS A? = -.'1 4' 1 Q7 F Pn' E NO nFl TrIF) (+ V a Nn flnwN) ---

TArr-fr), yVn(IC), Tmr)tLC) =u 0 1* 70sl3. ?-) .j7336.l

2.~r.TWt ),TWL ) a o.0 . OY .3 .~T6F(LCI, Tvs V T Mf ) *fA I(tr 2 *U -3 M .1 N0 ) O .TO23.8613AST N OPAH C) rrn H'P:.4 TM(~ z C nAnS

TAF(Lr), TVO( C), TMF( C) a . -233.47 -7319
TAvlCTVV(I C), WTFMV4'C) A ?31-;,312 0783.930
FTVrtr), TVE(IC) Ta~C ?3 IS..5 Ite 00*1
TAf! C), CVPvIC), TUPM! C) 2 o. n. 137.7*527

.APvrtr, ATpUciq, -2,016 35 OA.9S2 60.651

Mom . rnrp, TFwTttC na ph I FFFTVF RFNn .TG RIO
StrA WrT, cPvIN nFPPM C IN nFPHAN.s~ AP.& SO IIFACaQA

P R1 A ?) -I Al 1A.6 0.4317n.7?..4t

lp~rin PP.11 7-63420 OT 01q 0 f

r(FXIIQF~~ ~ ~ ~ 
-NJSSA 

nnlIA;4)FO ~)O O )I FSO NTP



RFRIIN FXAMPkE v?, InO CASE P PLUS P.? EARTHQUAKE

0RFrIN HFFJ STRFS9 ANAl YSTS

SHFAP AND) MnMFNT AT T14E STFM..

--- SFrT!ON PRnPFRTIES AT x x ?.90lI (14.2U9 FEFT FRnM END OF HfFLI--
MOM, COMP. FACF OVFRALL EFFECTIVE REINFOPCTNr, TENSiON
S5Iw WYOTH, IN. DEPTH IN. nEPYH, TN. AREA, SO TN FACE 9

*?A IP2f P1. m 17.f rtaI.n TOP 0.27h n*goM
- I.lf 2l.no 16.sn o'qIS ROTT fl.1A3 0.939

SHEAR ANAl YSIS AT X a ?.9,01 (tLJ.PM9 FROM END OF HEEL) (+V a END) DOWN)
I OAn V N (CnmP *) m UNIT SHEAR ALLnWAAIF AC1318-77
CAS'F I R / SLICE LP / SLICE. LRk-FT/SLtCE STRESS PST UNIT STRESS PROVISION

2, tITRllT FROm STRIlrTIIRAL ANAL YSTS 51IMROITNFS--
I OAD r AS P; ;

T An (I.r I, I Vn( t, . T- trfI a A* 1471. 171 201 h1.?f
T&V(tr). TVV(LEA,. TMV(LC) 2 n. -IA61.LJI5 -u100.P77
TAwftr), TVW(h CI, TMW(I C) 2 n., 0.
TAF MI), TVFrICl .) TUE (IC) I2 hqa~hl~n 0. up,.o~

A N( L C I. TVH(i rCI, TMH (I f) 1 2 n 0. 0.
TAr([C), TVF (I r , TI (LrC) a ;60,7650 *l6p2q1-37 1mo.
.AtFpVricl, W~ATPRm(IC) a i51173.53 1105ns.s
F.iyVfI r), FWlmtl C) c 4?TA.7AI 341367.77
rPPA(Iil CPPvflrC, CPPm(LCI 2 Ihqo0.473 0. -11179.1119

) AiP7 -135,07l aJI6LJO. 26.A7n 60.?16 M 7 . J,.3

FLF)MPFi ANAl YSTS AT X 2 .9,01 (IiI.PJ FROM END OF HF': ) (+M 2 TENSION IN TOP)
ILnAr P, (rnmP=,i m Fr ES
r as 'IF / SI YCF t M-FT/-SLICE P 11 PSI

i. nlT~litl FROM SPI'(TIIPAI ANALYSIS SIImROIT7NFS--
-- OtAO rASE ;)--

TAnhIC). TVD(Lrl, TmD(i C) s 31173.17c; put 1,pn
TAVft r) , TVVIIC), TmVrLC)l c A. *1hl,/lI5 -11106.??
TAW(I I), TVW(i C), Tmwftr a) M2 n. n.(
TAF (I rC). T0E (I r i. TIAF MC1 2 A04.63cin n. £l2.3On77
TAh1(l r I TVH4(LC. tMfltr) 2 0. n .
TAFIC)r. TVF (ICrI , TPF t riCe)fo 76s 06,T 00? IAP. 7 . 1 Amoh .
.dATERV(LC), .,ATFRm(IC) z 19,0713.53 105~.;."
P jTV(Irl, EUT"(r.) 2 J7AA*?6t14677

Pi'a (iC)r rpgvdl ri , rrm(tC 2i x ihn.171 n. .11179.14)

P -I IJfO I ha .J ?Ai0p.

nrOOILF wA COUPi ETE

A PDATE Elc Ci RSFT

COMMAND FNTFREO,
F NO
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7-5 HAND CALCULATIONS

7-5-I Additional Active Harth Pressures:

a. At end of heel (module_ SA) . The crack precludes any active

earth pressure here.

b. On face of stem (module Si'). From the Program Criteria
Specifications Document, paragraph 8.5.1b:

,'( + ,p e'--

5-,"" (L -+

= (-i 4 -- )= +' 7 -7Z1-'o,

i. =,,,( c9o+/ -_ ,,. .44sV

-'e 155.S7 si(r - : n( e)

k~e = o. 9i s'
0.980S58 ('.'71s, 7)("? 6 97 1) i _____/_._____.____,__€,

kie "--O 58zo!,5 4~~7 ,(
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7-5-2 Inertial Force on Neutral Block:

3 3 .z 7/,
-Ie, =-4 3Yo7Z~ X. X %.--

517

' I l- 0.,iz( h ) .,v~ l6e~l ::

I I/ o r

0, -72. / " o -1D
S1000 ee0

1 5 0 = 'zs

7"70 l /e+:/ , - 71'5 + 979..

"L5

7-5-3 Shear in Stem at Base:

,'(?¢- +"# =gO9. ZS 9.-./ Z
We ~ ~ 7_ sd 4 "/, 4
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7-6 COMPARISONS OF RESULTS

7-6-1 Active Earth Pressures on Stem:

Hand Percent

Item Program Calculation Difference of Hand

Total pressure coefficent 0.8238 0.8207 0.0031 0.38

Additional force on stem, lb/ft 377.45 371.7 5.75 1.55

7-6-2 Inertial Force on Stability Neutral Block:

Program value = 8648.04 lb/ft
Hand calculation = 8593.75

Difference = 54.29 = 0.63 percent of hand-
calculated value

7-6-3 Shear in Stem at Base:

Program value = 2618.675 lb/ft

Hand calculation = 2564

Difference = 54.675 = 2.13 percent of hand-
calculated value
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CHAPTER 8: PROBLEM V7

8-1 DESCRIPTION OF PROBLEM. This problem involves considerations of
seepage pressure options for a basic floodwall. The variable

IFST in data list SEEP has four possible values:

8-1-1 ISFT=l (default value) causes the line of creep method to be used
as described in EM 1110-2-2501, "Flood Walls."

8-1-2 ISFT=2 causes a perched water table to be used where the full hy-
drostatic pressure on the end of the heel (or the key if it is

under the end of the heel) to be extended across under to the base, with
the toe-side pressures to be full hydrostatic down to the top of the toe.
An impervious barrier is assumed to extend from the end of the toe
,utward.

8-1-3 ISFT=3 causes the full hydrostatic pressures to be carried down
to the ends of the heel and toe. Uplift is calculated as varying

linearly across the base. This is frequently used for retaining walls
and dams.

8-1-4 ISFT=4 is like ISFT=3 except that uplift is used as inputted with
data list HSPV for analysis, or zero for design.

8-2 PREPARATION OF DATA

8-2-1 Wall Geometry:

List
Name ETS TW2 STR HEELW

WLA 120 10 C 18

List
Name BW BWl BW2 BS

4LAB 30 29 31 0

List

Name HEELT2 HEELW HEELTI

WLAH 24" S 24"

List
Name KFLAG DKEY WKEY BKTE

WLAK 0 4 24" 2

List
Name TSTT TSB TSTB HSTPH HSTPB HSBPB

WLAS 24" 0 24" 0 0 0

8-1
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List
Name BTEI TOEHT TS2 TWI TS1

WLAT 100 24" 100 0 100

8-2-2 Soil Surfaces:

List
Name LC ESAW HS3

SSHC 0 106 100

List

Name LC ESTW SST

SST 0 106 100

8-2-3 Soil Properties--One Homogeneous Soil:

List
Name PH13 COH3 GAMAS3 PHIS3 ADHS3

SPE3 15 650 130 15 650 (terminate list here)

8-2-4 Seepage Data:

Load
Case ISFT KRACK (I = yes, 2 = no) Remarks

1 1 1
2 2 1
3 3 1
4 4 1 Use list HSPV
5 1 2
6 2 2
7 3 2
8 4 2 Use list HSPV

List
Name LC ELWT ELWH HGSW ISLC ISFT KRACK

SEEP 1 106 118 D 1 1 1
SEEP 2 106 118 D 1 2 1
SEEP 3 106 118 D 1 3 1
SEEP 4 106 118 D 1 4 1
SEEP 5 106 118 D 1 1 2
SEEP 6 106 118 D 1 2 2

SEEP 7 106 118 D 1 3 2
SEEP 8 106 118 D 1 4 2

8-2
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LOC

List 1 = End of Toe
Name LC 31 =End of Heel PV

HSPV 4 1 625

HSPV 4 31 1125

HSPV 8 1 625

HSPV 8 31 1125

DATA FILE:

LIST EXUDAT

100e INIT
1010 a

1020 F
1930 H
1040 NAME HYPOTHETICAL PROBLEM V7, SEEPAGE COMPARISON
2000 SPE3 15.0 650.0 130.0 15.0 650.0
2109 SSHC 0 106.0 100.0
2110 SST 0 106.0 100.0
3010 SEEP 1 106.0 118.0 D 1 1 1
3020 SEEP 2 106.0 118.0 D 1 2 1
3030 SEEP 3 106.0 118.0 D 1 3 1
3040 SEEP 4 106.0 118.0 D 1 4 1
3056 SEEP 5 1e6.0 118.0 D 1 1 2
3060 SEEP 6 106.0 118.0 D 1 2 2
3070 SEEP 7 106.0 118.0 D 1 3 2
3080 SEEP 8 106.0 118.0 D 1 4 2
3100 HSPV 4 1 625.0
3110 HSPV 4 31 1125.0
3120 HSPV 8 1 625.0
3130 HSPV 8 31 1125.0
4000 WLA 120.0 10.0 C 18.0
4010 ULAB 30.0 29.0 31.0 0.0
4020 WLAH 24.0 S 24.0
4030 ULAK 0 4.0 24.0 2.0
4040 ULAS 24.0 0.0 24.0 0.0 0.0 C
4050 ULAT 100.0 24.0 100.0 0.0 100.0
S000 UPDATE

8- 3
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8-3 '1IME-SHARING TERM I NA1 1 INPUT/OUTPUT AND PART OF REPORT FILE
PRINTOUT:

SFORTRAN
*RUN U$ESLI'TUDA.R

14-Si-sO 11 .S1

PROGRAM TUDA -- 713-f3-* 087

T-ALL DSIQfiAMILYSIS
REL 1.0 AUG "

(RESPOMD WITH V FOR ANY HELP)

ENTER UPDATE FILE HAM (7 CHAR PAX)
7EXV7I.PD

FOR REPORT FILE
ENTER NAE TO it USED ON REPORT FILE IDENT CARD. 12 CHAR. MAX.
",. A. PRICE
ENTER YOUR MACOi ACCOUNT NUMBER7m

ENTER NE OF COMNAND-DATA FILE OR
ENTER A CARRIAGE RETURN IF COMMANDS ARE TO BE ENTERED INTERACTIVELY
PEXV7DAT
PROCESSING DATA FILE...

NOT ENOUGH VALUES ENTERED IN DATA LIST - SPE3
TRAILING VALUES SET TO 'C'

S
$ UPDATE FILE RESET

* DATA FILE PROCESSING DONE

S RETURN TO INTERACTIVE INPUT
s

COMI'WD?RU" FA

THE RESULTANT RATIO - S.4535. FOR LOAD CASE 1

THE RESULTANT RATIO - 0.5368o FOR LOAD CASE a

THE RESULTANT RATIO - 0.4141, FOR LOAD CASE 3

THE RESULTANT RATIO * 0.483, FOR LOAD CAWE 4

THE RESULTANT RATIO o 0.4736. FOR LOAD CASE S

THE RESULTANT RATIO s O.S368. FOR LOAD CASE I

THE RESULTANT RATIO - 0.4141, FOR LOAD CASE 7

THE RESULTAIT RATIO - 0.483U. FOR LOAD CASE 8

8-4
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FINAL FACTOR OF SAFETY AGAINST SLICING 0 3.96, FOR LOAD CASE I
IV ALLOWABLE STRENGTH METHOD

C I .C/FS*&C" TMPNHI ' .ITNIFS

FINAL FACTOR OF SAFETY AGAINST SLIDING - 3.?S. FOR LOAD CASE a
BY ALLOWIABLE STR TGTH ME4THOD

C'-C/FS+.C' TANPH4I'-TANPHIZFS

FINAL FACTOR OF SAFETY AGAINST SLIDING - 3.70. FOR LOAD CASE 3
BY ALLOWADLE STRENGTH METHOD

C'-C/FS 2C' TANPHI.TANPHI/FS

FINAL FACTOR OF SAFETY AGAINST SLIDING * 3.45, FOR LOAD CASE 4
BY ALLOUABLE STRENGTH METHOD

C -C/FS 2C' TANPHI' -TANPHI/FS

FINAL FACTOR OF SAFETY AGAINST SLIDING - 3.85, FOR LOAD CASE S
BY ALLOWABLE STRENGTH METHOD

C'-C/FS+2C' TANPHI I -TANPHI/FS

FINAL FACTOR OF SAFETY AGAINST SLIDING - 3.51, FOR LOAD CASE 6
BY ALLOWABLE STRENGTH METHOD
C'=C/FS+2C' TANPHI'.TANPHIIFS

FINAL FACTOR OF SAFETY AGAINST SLIDING - 3.49. FOR LOAD CASE 7
BY ALLOWAILE STRENGTH METHOD

C'-C/FS 2C' TANPHI'TANPHI4/FS

FINAL FACTOR OF SAFETY AGAINST SLIDING • 3.29, FOR LOAD CASE 8
BY ALLOWABLE STRENGTH METHOD

C' -C/FS+2C' TAMPHI '-TAIPHI/FS

T .TAL CONCRETE VOLUME - 108.0 (CU FT / LF), FOR LOAD CASE I

TOTAL CONCRETE VOLUME - 1080. (CU FT / LF), FOR LOAD CASE 2

TOTAL CONCRETE VOLUME - 108.00 (CU FT / LF), FOR LOAD CASE 3

TOTAL CONCRETE VOLUME - 16.0 (CU FT / LF), FOR LOAD CASE 4

TOTAL CONCRETE VOLUME - 108.60 (CU FT / LF), FOR LOAD CASE S

TOTAL CONCRETE VOLUME - LOB."0 (CU FT / LF), FOR LOAD CAS S

TOTAL CONCRETE VOLUME - 103.60 (CU FT / LF). FOR LOAD CASE 7

TOTAL CONCRETE VOLUME - 1*3.60 (CU FT - LF). FOR LOAD CASE 8

ENTER 1 TO SEE PLOTS OF THE DATA AND ANALYSES
(MAKE HARD COPY EFORE CARRIAGE RETURN)
(NOTES DO NOT ENTER I IF YOU ARE GOING TO Rim MODULE WD.)

OR S TO OMIT THE PLOTS
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MOTE --- A DELL WILL RING AT SELECTED TIZIW
To ALLOM You To RanE A Iincorv I
YOU SO 0oU5 . TO Kum EcUTIFO
SIMLY DITM A CARIK RETURN

ENTER I TO PLOT INPUT DATA
* TO PLOT F OR MID NORMTS
2 TO ERNINATE GnIc$
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ACTIVE LOAD CASES
*5S0. .... .....

I
a
3
4
S
£
?

ENTER DESIRED ACTIVE LOADCASE
OR AN S TO RETUR#N

7*

ENTER I TO PLOT INPUT DATA
2 TO PLOT FORCES AND MOMENTS
* TO TERMINATE GRAPHICS

$ UPDATE FILE RESET
*

8

4 CO1qND-DATA PtASE ENTERED$

CO M1D
7END

ENTER 5 TO SEND REPORT TO ADPC TERMIINAL
OR 0 TO SAVE IT AS A PERMANENT FILE
OR I TO DETACH (DESTROY) IT--

70

ENTER NME FOR NEW PERMANENT FILE TO HOLD THE REPORT FILE (8 CHAR. MAX.)
7EXVREPO
REPORT FILE SAVED AS FILE IWED EXVREPO (UNLESS <50) MESSAGE PRINTED ABOVE)

Wour update file for future restart is named EXVMUPD
stop OK (release unneeded iles)
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SEDIT OLD EXV7REPO
-F USS/OVERTURN/

S BEGIN THE OVERTURNING COMPUTATION

LOAD CASE 1

DEFAULT VALUE OF I USED FOR NPPD(LC) (LOAD CASE 1)

RESULTANT IS WITHIN THE KERN

CREEP PATH DESCRIPTION FOR LOAD CASE I

X-COORDINATES Y-COORDINATES HYDROSTATIC PRESSURE
29e.e 118.00 0.2e~~ee 9ii.ee 3se

2.96. " 137S.0
18.e 96. " 1336.01
16.0@ 16." 998.83

-1S."0 160.0 491.97
-I$." IN."e 0.

OVERTURNING HYDRAULIC GRADIENT 0.3119

) VALUE OF NPPD(LC) FOUND I I IN S/R CHEKIT (LOAD CASE 1)

PASSIVE EARTH PRESSURES FOR LOAD CASE 1

NPPD * 1
ELEVATION OF TOP OF SOIL - 16.101 (FT)
PRESSURE AT TOP OF SOIL 0 6. (LBS/SG.FT)
ELEVATION AT BOTTOfl OF TOE 1 l60.60 (FT)
PRESSURE AT BOTTOM OF TOE * -t273.7 (LBS/SQ.FT)
ELEVATION OF LOWEST POINT ON WALL - 96.000 (FT)
PRESSURE AT LOWEST POINT ON WALL - -1273.? (LS'SQ.FT)
PASSIVE EARTH FORCE * -3979.4 (LSS/SLICE)
PASSIVE EARTH MOMENT * -290.5 (FT-LBS/SLICE)

DISTANCE FROM THE TOE TO THE RESULTANT - 13.66 (FT)
VERTICAL FORCE DUE TO UPLIFT PRESSURE ON ASE - -a44a6.0L (LIS/SLICE)
HORIZONTAL FORCE DUE TO HYDROSTATIC PRESSURES - 3979.4a (LBS/SLICE)
IqOMENT DUE TO UPLIFT AND HYDROSTATIC PRESSURES - -479S36.79 (FT-LIS/SLICE)

THE RESULTANT RATIO - 0.4536, FOR LOAD CASE 1

8--17
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LOAD CASE a

DEFAULT VALUE OF 1 USED FOR NPPD(LC) (LOAD CAS a)

RESULTANT IS WITHIN THE KERN

) VALUE OF HPPD(LC) FOUND I 1 IN S/R CHEKIT (LOAD CASE 8)

PSSIVE EARTH PRESSURES FOR LOAD CASE 2
INPPD I
ELEVATION OF TOP OF SOIL • 106.10 (FT)
PRESSURE AT TOP OF SOIL 0 . (LBS/SO.FT)
ELEUATIO" AT BOTTOM OF ?OF 1"." (FT)PRESSURE AT BOTTOM OF TOE -136S.2 (LIS/SG.FT)
ELEVATION OF LOWEST POINT ON WALL - 96.04 (FT)
PRESSURE AT LOUEST POINT ON WALL - -1365.2 (LBS/SQ.FT)
PASSIVE EARTH FORCE - -962S.9 (LIS/SLICE)
PASSIUE EARTH MOMENT - -24SS.8 (FT-LIS/SLICE)

DISTANCE FROfM THE TOE TO THE RESULTANT • 16.11 (FT)
VERTICAL FORCE DUE TO UPLIFT PRESSURE ON BASE * -37414.00 (LIS/SLICE)
HORIZONTAL FORCE DUE TO HYDROSTATIC PRESSURES * 962S.96 (LISSLICE)
MOMENT DUE TO UPLIFT AND HYDROSTATIC PRESSURES - -646333.34 (FT-LIS/SLICE)

THE RESULTANT RATIO - O.S363. FOR LOAD CASE a

LOAD CASE 3

DEFAULT VALUE OF I USED FOR MPPD(LC) (LOAD CASE 3)

RESULTANT IS WITHIN THE KERN

) VALUE OF MPPD(LC) FOUND I 1 IN S/R CIrEKIT (LOAD CASE 3)

PASSIVE EARTH PRESSURES FOR LOAD CASE 3

NPPD a 1
ELEVATION OF TOP OF SOIL * 166.16 (FT)
PRESSURE AT TOP OF SOIL • . (LBS'SO.FT)
ELEVATION AT BOTTOM OF TOE - 166.00 (FT)
PRESSURE AT BOTTOM OF TOE * -1439.4 (LIS/SO.FT)
ELEVATION OF LOUEST POINT ON WALL a 96.000 (FT)
PRESSURE AT LOWEST POINT ON MWALL * -1439.4 (LIS/SG.FT)
PASSIVE EARTH FORCE • -16500. (LBS/SLICE)
PASSIVE EARTH MOMENT . -2678.4 (FT-LBS/SLICE)

DISTANCE FROM THE TOE TO THE RESULTANT - 12.42 (FT)
VERTICAL FORCE DUE TO UPLIFT PRESSURE ON BASE - -26250.00 tLBS/SLICE)
HORIZONTAL FORCE DUE TO HYDROSTATIC PRESSURES - 10960.9 (LBS/SLICE)
MOMENT DUE TO UPLIFT AND HYDROSTATIC PRESSURES * -52556.00 (FT-LBS/SLICE)

THE RESULTANT RATIO 0 6.4141, FOR LOAD CASE 3
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LOAD CASE 4

DEFAULT VALUE OF 1 USED FORP FPDC ) (LOAD CASE 4)

RESULTANT IS WITHIN THE KERN

> ENTER S/R PRIDAT

> VALUE OF NPPD(LC) FOUhND 1 IN S/R CIEKIT (LOAD CASE 4)

PASSIVE EARTH PRESSURES FOR LOAD CASE 4

hPPD I
ELEVATION OF TOP OF SOIL * 10.10 (FT)
PRESSURE AT TOP OF SOIL 0 . (LB5SQ.FT)
ELEVATION AT BOTTOM OF TOE 10.06 (FT)
PRESSURE AT BOTTOM~ OF TOE *-1378.3 (LIS/SO.FT)
ELEVATION OF LOWEST POINT 011 WALL - 96.065 (FT)
PRESSURE AT L0OUEST POINT ON WALL - -1378.3 (LIS-ISO.FT)
PASSIVE EARTH FORCE . -9678. 0 CLIS-o'SLICE)
PASSIVE EARTH MOMENT . -467.9 (FT-LIS.'SLICE)

DISTANCE FROM THE TOE TO THE RESULTANT *14.50 (FT)
VERTICAL FORCE DUE TO UPLIFT PRESSURE ON BASE - - f.00 CLISiSLICE)
HORIZONTAL FORME DME TO HYDROSTATIC PRESSURES - 967S.00 CLIS.,SLICE)
MOMENT DUE TO UPLIFT AND HYDROSTATIC PRESSURES - -4301.68 (FT-LIS.'SLICE)

THE RESULTANT RATIO * 0.4133. FOR LOAD CASE 4

LOAD CASE 5

DEFAULT VALUE OF 1 USED FOR NPPD(LC) (LOAD CASE 5)

RESULTANT IS WITHIN THE KERN

CREEP PATH DESCRIPTION FOR LOAD CASE 5

X-COORDINATES V-COORDINATES HYDROSTATIC PRESSURE
20.06 Il3."6 0.
20.06 106.00 750.0
26.00 100.011 1032.1S
20.06 96.0 1120.27
is."6 96.06 1139.33
16.06 109.010 370.13

-10.06 100.010 467.34
-10.00 196.060

OVJERTURNING HYDRAULIC GRADIENT *0.2476

> VALUE OF MPPD(LC) FOUND 1 IN SIR CHEEIrI (LOAD CASE S)

PASSIVE EARTH PRESSURES FOR LOAD CASE S
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?9PD a I
ELEVATION OF TOP OF SOIL • 106.10 (FT)
PRESSURE AT TOP OF SOIL • 0. (LS'SO.FT)
ELEVATION AT DOTTOR OF TOE 1 100.R (FT)
PRESSURE AT ROTTOM OF TOE . -1358.3 (LIS#$SQ.FT)
ELEVATION OF LOWEST POINT ON WALL * 96.00 (FT)
PRESSURE AT LOWEST POINT ON WALL • -1353.3 (LIS/SQ.FT)
PASSIVE EARTH FORCE 0 -3833.9 (LIS/SLICE)
PASSIVE EARTH MO1MENT - -8358.1 (FT-LISISLICE)

DISTA1CE FROM! THE TOE TO THE RESULTANT * 14.81 (FT)
VERTICAL FORCE DUE TO UPLIFT PRESSURE O BASE • -IIS.60 (LIS/SLICE)
HORIZON TL FORCE DUE TO HYDROSTATIC PRESSURES 0 3383.94 (LiS/SLICE)
ROMENT DUE TO UPLIFT AID HYDROSTATIC PRESSURES - -431168.06 (FT-LSS/SLICE)

THE RESULTANT RATIO - 0.4736, FOR LOAD CASE S

LOAD CASE 6

DEFAULT VALUE OF I USED FOR NPPD(LC) (LOAD CASE 6)

RESULTANT IS UITHIN THE KERN

) VALUE OF NPPD(LC) FOUND - I IN S/R CHEKIT (LOAD CASE 6)

PASSIVE EARTH PRESSURES FOR LOAD CASE 6

NPPD 1 1
ELEVATION OF TOP OF SOIL - 106.10 (FT)
PRESSURE AT TOP OF SOIL • S. (LDSeSO.FT)
ELEVATION AT 2TO OF TOE a 100." (FT)
PRESSURE AT BOTTrO OF TOE . -1365.3 (LIS'SO.FT)
ELEVATION OF LOWEST POINT ON4 WALL - 96.066 (FT)
PRESSURE AT LOIEST POINT ON WALL - -1365.a (L3SQS.FT)
PASSIVE EARTH FORCE . -9685.0 (LSS/SLICE)
PASSIVE EARTH MONENT - -246.8 (FT-LIBS/SLICE)

DISTANCE FROMI THE TOE TO THE RESULTANT - 16.11 (FT)
VERTICAL FORCE DUE TO UPLIFT PRESSURE ON SASE * -37500.00 (LIS/SLICE)
HORIZONTAL FORCE DUE TO HYDROSTATIC PRESSURES - 9625.00 (LIS/SLICE)
MOMENT DUE TO UPLIFT AND HYDROSTATIC PRESSURES - -640333.34 (FT-LSS/SLICE)

THE RESULTANT RATIO - 0.5368. FOR LOAD CASE 6

LOAD CASE 7

DEFAULT VALUE OF I USED FOR MPPD(LC) (LOAD CASE 7)

RESULTANT IS WITHIN THE KERN

) VALUE OF NPPD(LC) FOUND - I IN S/R CHEKIT (LOAD CASE 7)
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PASSIVE EARTH PRESSURES FOR LOAD CASE ?

NPPD * 1
ELEUATION OF TOP OF SOIL - 106.10 (FT)
PRESSURE AT TOP OF SOIL 0 0. (LiS/SQ.FT)
ELEVATIO14 AT BOTTOM OF TOE - 10.9 (FT)
PRESSURE AT BOTTOM! OF TOE - -1439.4 (LBS/SQ.FT)
ELEVATION OF LOUEST POINT ON ALL - 96.800 (FT)
PRESSURE AT LOWEST POINT ON WALL - -1489.4 (LBS/SQ.FT)
PASSIVE EARTH FORCE - -105. (LBS/SLICE)
PASSIVE EARTH MOMIENT • -2678.4 (FT-LBS/SLICE)

DISTANCE FROM THE TOE TO THE RESULTANT * 12.42 (FT)
VERTICAL FORCE DUE TO UPLIFT PRESSURE ON BASE - - '6 5.0e (LBS/SLICE)
HORIZONTAL FORCE DUE TO HYDROSTATIC PRESSURES t 9509.9 (LBS/SLICE)
MOMENT DUE TO UPLIFT AND HYDROSTATIC PRESSURES - -50 5.0 (FT-LBS/SLICE)

THE RESULTANT RATIO * 0.4141, FOR LOAD CASE 7

LOAD CASE 8

DEFAULT VALUE OF I USED FOR NPPD(LC) (LOAD CASE 8)

RESULTANT IS WITHIN THE KERN

> ENTER S/R PRSDAT

) UALUE OF NPPD(LC) FOUND I IN S/R CEKIT (LOAD CASE 8)

PASSIVE EARTH PRESSURES FOR LOAD CASE I

HPPD * I
ELEJ ATION OF TOP OF SOIL 1 16.14 (FT)
PRESSURE AT TOP OF SOIL 0 S. (LJS/SO.FT)
ELEVATION AT BOTTOM OF TOE a 106.00 (FT)
PRESSURE AT BOTTOM OF TOE • -t378.3 (LISSG.FI)
ELEVATION OF LOWEST POINT ON MALL o 96.60o (FT)
PRESSURE AT LOWEST POINT ON MALL - -1372.3 (LIB/SQ.FT)
PASSIVE EARTH FORCL - -9675.0 (LIS/SLICE)
PASSIVE EARTH MOMENT . -2467.9 (FT-LBS/SLICE)

DISTANCE FROM THE TOE TO THE RESULTANT • 14.S (FT)
VERTICAL FORCE DUE TO UPLIFT PRESSURE ON BASE " -26250.96 (LBS/SLICE)
HORIZONTAL FORCE DUE TO HYDROSTATIC PRESSURES * 9675. W (LBS/SLICE)
MOMENT DUE TO UPLIFT AND HYDROSTATIC PRESSURES * -438098.62 (FT-LBS/SLICE)

THE RESULTANT RATIO 0 0.4832, FOR LOAD CASE 8
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8-4 HAND CALCULATIONS:

-'70

8-4-1 ~ ~ Lieo/re/o oa ae1(rc) reppt egh 20

C 960'0 217

e 4.71 00+.00 6 38.472 9t9

a 118.00 -1 187 09
b 106.00 0 12 70
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8-4-2 Perched Water Table for Load Case 2:

Point Pressure, psf Direction

1~ 0

c 62.5(118 - 96) =1375

c 1375
f 62.5(118 - 100) =1125 t

c 1375 -

f 1125 -

g 62.5(106 - 102) 250
h 0 -

1 1375 + 11251
Horizontal force = 1375(22)-i- - 2 (4) - 250(4)-i =9625 lb/ft

Vertical force = (1375 + 11-2-51( = 37,500 lb/ft

8-4-3 Load Case 3--Full Hydrostatic:

Point Pressure, psf Direction

a 0
C 62.5(118 - 96) =1375

C 1375 t
f 62.5(106 - 100) =375 t

d 1375 -

f 375

f 375 -

h 0 -

Horionta fore =1 1 1375 + 375() 1,0 lbf -

Horizontal force ~1375(22) 2 - 375(6 ) 22 () 1,0ybf

Vertical force 137 2 7 (30) 26,250 lb/ft t

2I
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8-4-4 Load Case 4--Load Case 3 with Special Input Uplift:

Point Pressure, psf Direction

a 0
c 1375

c 1125 (data list HSPV at LOC = 31) t
f 625 (data list HSPV at LOC = 1) t

d proportion = 625 + 1125 625 (8)= 9 2

f p= 6 1125 -62526proportion 625 1 ( = 1058

f 62.5(106 - 100) - 375
h 0

Horizontal force = 13 75(2 2)- - 1092 + 1058(4) - 375(6)1 = 9700 lb/ft2 2

1125 + 625
Vertical force = 2 (30) = 26,250 lb/ft

8-4-5 Line of Creep for Load Case 5 (No Crack). Creep path length =

10.00 + 38.472 = 48.472 ft:

Position Potential

Point Y Coordinate Head Head Pressure

a 118.00 -12 12 0
b 106.00 0 12 750
c 96.00 10 9.524 1220.25
d 96.00 10 9.0292 1189.325
e 100.00 6 7.992 870.125
f 100.00 6 1.4654 466.5875
h 106.00 0 0 0

8-4-6 Load Cases 6, 7, and 8. These should be the same as Load Cases
2, 3, and 4.

8-24



8-5 COMPARISONS OF RESULTS

8-5-1 Load Case 1--Line of Creep, with Crack:

Hand
X Coordinate Y Coordinate Program Calculation Difference

20.00 118.00 0.0 0.0 0
20.00 96.00 1375 1375 0
18.00 96.00 1336 1336 0
16.00 100.00 999 999 0

-10.00 100.00 492 492 0
-10.00 106.00 0.0 0.0 0

8-5-2 Load Case 2--Perched Water Table:

Hand

Value Program Calculation Difference

Horizontal force, lb/ft 9,625 9,625 0
Vertical force, lb/ft -37,500 -37,500 0

8-5-3 Load Case 3--Full Hydrostatic:

Hand
Value Program Calculation Difference

Horizontal force, lb/ft 10,500 10,500 0
Vertical force, lb/ft -26,250 -26,250 0

8-5-4 Load Case 4--Load Case 3 with Special Input Uplift:

Hand
Value Program Calculation Difference

Hcrizontal force, lb/ft 9,675 9,700 25 = 0.26%
Vertical force, lb/ft -26,250 -26,250 0

8-5-5 Load Case 5--Line of Creep, No Crack:

Hand
X Coordinate Y Coordinate Program Calculation Difference

20.00 118.00 0 0 0
20.00 106.00 750.00 750.00 0
20.00 100.00 1032.16 -- --

20.00 96.00 1220.27 1220.25 0
18.00 96.00 1189.33 1189.33 0
16.00 100.00 870.13 870.125 0

-10.00 100.00 467.84 466.5875 1.2525 = 0.3%
-10.00 106.00 0 0 0
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8-5-6 Load Cases 6-8. With full hydrostatic pressure calculated down
to the bottom of the heel, the existence of a crack in the heel

earth cover should make no difference:

Load Program Output
Case Horizontal Force Vertical Force Difference

2 9,625.00 -37,500.00 0
6 9,635.00 -37,500.00 0

3 10,500.00 -26,250.00 0
7 10,500.00 -26,500.00 0

4 9,675.00 -26,250.00 0
8 9,675.00 -26,250.00 0

8-26
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WATERWAYS EXPERIMENT STATION REPORTS
PUBLISHED UNDER THE COMPUTER-AIDED

STRUCTURAL ENGINEERING (CASE) PROJECT

Title Date

Technical Report K-78-1 List of Computer Programs for Computer-Aided Feb 1978
Structural Engineering

Instruction Report 0-79-2 User's Guide: Computer Program with Interactive Mar 1979
Graphics for Analysis of Plane Frame Structures
(CFRAME)

Technical Report K-80-1 Survey of Bridge-Oriented Design Software Jan 1980

Technical Report K-80-2 Evaluation of Computer Programs for the Jan 1980
Design/Analysis of Highway and Railway Bridges

Instruction Report K-80-1 User's Guide: Computer Program for Design/Review Feb 1980
of Curvilinear Conduits/Culverts (CURCON)

Instruction Report K-80-3 A Three-Dimensional Finite Element Data Mar 1980
Edit Program

Instruction Report K-80-4 A Three-Dimensional Stability Analysis/Design
Program (3DSAD)

Report 1: General Geometry Module _1un 1980

Instruction Report K-80-6 Basic User's Guide: Computer Program for Design and Dec 1980
Analysis of Inverted-T Retaining Walls and Floodwalls
(TWDA)

Instruction Report K-30-7 User's Reference Manual: Computer Program for Dec 1980
Design and Analysis of Inverted-T Retaining Walls
and Floodwalls (TWDA)

Technical Report K-80-4 Documentation of Finite Element Analyses
Report 1: Longview Outlet Works Conduit Dec 1980
Report 2: Anchored Wall Monolith, Bay Dec 1980
Springs Lock

Technical Report K-80-5 Basic Pile Group Behavior Dec 1980

Instruction Report K-8 2 User's Guide Computer Program for Design and
Analysis of Sheet Pile Walls by Classical Methods
(CSHTWAL)

Report 1. Computational Processes Feb 1981
Reoort 2 Interactive Graphics Options Mar 1981

Instruction Report K-81-3 Validation Report. Computer Program for Design Feb 1981
and Analysis of Inverted-T Retaining Walls and
Floodwalls (TWDA)

Instruction Report K-81-4 User's Guide Computer Program for Design and Mai 1981
Analysis of Cast-in-Place -i unnel Linings (NEWTUN)

Instruction Report K-81-6 User's Guide Computer Program for Optimum Mar 1981
Nonlinear Dynamic Design of Reinforced Concrete
Slabs Unde, Blast Loading (CBARCS)

Instruction Report K-81-7 Users Guide Computer Program for Design or Mar 1981
Investigation of Orthogonal Culverts (CORTCUL)
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